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y Kesistance-thermometer Bridges 
can serve you 


Use of a modified Wheatstone bridge for tempera- 
ture measurements provides several characteristics 
of value in a variety of laboratory procedures. 


One characteristic, of course, is ability to reach 
highest precision; here the equipment is unique and 
becomes a “must”. However, other characteristics 
give the scientist options in other connections. Per- 
haps the sometimes higher cost, the larger size of 
resistance-thermometer units as compared with 
thermocouples and the relative slowness as compared 
with 20-gauge or finer thermocouples, have obscured 
such advantages as the following: 


Wide Range. A temperature bridge with appropri- 
ate thermometers can cover as much or as little as 
you wish of the temperature range from -—258 to 
+660 C ... that is, from below the hydrogen point 
to above the antimony point. Furthermore, the in- 
strument measures actual temperature . . . not tem- 
perature difference as a thermocouple does. This 
combination of values indicates usefulness for routine 
work as well as for secondary and primary standards. 


Readability. The reading device for a bridge 
measurement moves several times further per degree 
C than is the case with other instruments. For ex- 
ample, with a Mueller Bridge the galvanometer spot 
moves 2 mm per 0.001° C; whereas with a thermo- 
couple and a White or Wenner potentiometer the 
spot moves 0.7 mm, and a Beckmann differential 
thermometer’s mercury column moves only 0.1 mm 
per 0.001° C. Other instruments of the three classes 


may show larger motions, but differences will be of 
the same order. Thus, the bridge method has out- 
standing advantages in readability. 

“Average” Readings Supplied. The sensitive por- 
tion of a resistance thermometer is about as large as 
a mercury thermometer’s bulb, whereas the sensitive 
area of a thermocouple is perhaps 1 or 2 mm sq. The 
resistance unit thus averages the temperature of an 
appreciable area, reducing the effect of non-uniform- 
ity in ambient fluid. 

Sturdiness. Industrial-type resistance thermometers 
(Thermohms) are as sturdy as thermocouples and 
are installed in the same way. Among laboratory- 
type equipments, the most fragile resistance unit 
stands up quite definitely better than mercury bulbs 
under the small shocks and impacts which even the 
most careful user will impose. Furthermore, a broken 
or damaged resistance unit’s case can often be re- 
placed or repaired. These very practical advantages 
lead many scientists and test engineers to use the 
bridge method. 


Remote Reading. Bridge instruments are inher- 
ently remote-reading; there is no need to consider 
accessibility, lighting, etc., of the primary element. 
This advantage is a real one, even when making 
small set-ups of equipment. On large or intricate 
set-ups, where vessels may be at various levels, and 
protection from light, body heat, etc., are possible 
additional factors, bridge measurements are often 
the only practical method. 


Principal Characteristics of L&N Temperature Bridges 


Instrument 


Arrangement of Ratio Arms & Rheostat 


Limit of Error 


Type G-2 Mueller Bridge (Ex- 
treme high precision) Accesso- 
ries needed: Precision Resist- 
ance Thermometer; H S Gal- 
vanometer 


Two ratio arms, 1000 Q ea., adjustable to equality. Rheostat range 
0 to 111.111 Q in 0.0001 steps. Three shunted decades giving steps of 
0.0001, 0.001 and 0.01 Q; three decades of 0.1, 1 and 10 Q resistors. 
one shunted and decade resistors thermostat controlled to 


Certification by NBS reco 
mended at extra cost. Limit 
error is a few ten thousandths 
an ohm or a few parts in a hundr 
thousand whichever is larger, 
vided a recently determined brid 
calibration correction is applieq 


Type G-1 Mueller Bridge (Ex- 
cellent Precision) Accessories 
me as for Mueller 


8067 


Two ratio arms, 500 Q each, adjustable to equality. Rheostat range 
0 to 81.111 Q in steps of 0.0001 Q. Three shunted decades giving steps 
of 0.0001, 0.001, 0.01 Q; two decades at end of ratio arms of 0.1 and 
1Q resistors, and binding posts on end of rheostat for connection 
of 0, 10, 20, 25, 25.5, 30, 40, 50, 60 or 70-22 resistors. 


+0.02% or a few ten thousandt 
of an ohm whichever is greater, 


Resistance-Thermometer 
Bridge (Moderate Precision) 
Accessoriesneeded: Thermohm 


Ther ; Gal- 


vanometer 


Two ratio arms, 130 Q nominal. Rheostat range 0 to 200.1 Q. Two 
dial decades 9 (1 + 10) Q, and a 100-Q resistor removable by short-cir- 
cuiting link, plus adjustable slidewire of 1.1 Q. 


Portable Temperature Bridge 
Accessory needed: Thermohm 


h 
ner 


This instrument is No. 8063 in portable form; all electrical characteristics are the same. 


Portable Temp. Indicator Ac- 
cessory n ed: Thermohm Re- 


As specified, for type of Thermohm specified 


+0.3% of range 


Portable Temp-Difference In- 
dicator. Accessories needed: 
Matched pé ir Thermohm Re- 


Range 
0 to 20 F temperature difference for any specified 
20 F interval between the limits of 0 and 200 F 


+0.1 F 


For further particulars of any of the above equip- 
ments address our nearest office or 4926 Stenton Ave., 
Philadelphia 44, Pa. 
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New (6th) Edition 
Of A Magnificently Illustrated Text 


MAXIMOW 


and BLOOM'S 


TEXTBOOK 
OF 
HISTOLOGY 


Ideally Suited to Modern Teaching Needs 


Histology has entered a stimulating new era 
and the New (6th) Edition of this long- 
famous work portrays these new trends in a 
manner unparalleled in any other text. 


New information on the suwbmicroscopic 
structure of protoplasm is now blended with 
the general description of the cell and its 
minute structure. For the first time, cyto- 
chemistry and cellular metabolism are dis- 
cussed understandably from the structural 
viewpoint. 


The chapters on the blood have been com- 


986 Illustrations, 


on 580 figures 


With 


257 in color, 


pletely rewritten. Clearly and concisely they 
show just what potentialities the various 
lymphocytes have. The information on mac- 
rophages has been gathered together and 
discussed as a unit. 


The section on the microscopic, functional 
anatomy of the endocrines has been rewritten 
with a chapter for each gland. 


Among the 75 new illustrations are 22 in 
color. Included are many new electron micro- 
graphs and other pictures of living tissues as 
seen in tissue culture. 


By Avexanper A. Maximow; and Witt1am Bioom, Professor of Anatomy, University of Chicago. 616 pages, 64” x 10”, with 


986 illustrations, 257 in color, on 580 figures. $10.00. 


New (6th) Edition, 


W. B. SAUNDERS COMPANY 
West Washington Square 


June 13, 1952 


Philadelphia 5 
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Large stage moves up and 
down for finer, faster focusing. 


The 


The PANPHOT combines permanently 
aligned mi era and light 


= 


source in one convenient unit. 


Universal Camera Microscope 
Only the Leitz PANPHOT enables you to switch from 
microscopic observation to photo-micrography without moving 


from your chair, for it’s the only universal camera microscope 
with operating parts for both functions right at hand. Changeover from one to the other is fast, 
simple, dependable. Now available to industrial and technical laboratories, the PANPHOT is 
a perfect combination of research microscope and reflex camera. 
The PANPHOT permits the use of transmitted light, reflected light, darkfield illumination and 
polarized light. The permanently aligned light source provides a filament lamp for observation 
and an arc light for photo-micrography. 
Easy observation of the image to be photographed is provided by a large ground glass in the reflex 
mirror camera. The camera accommodates 314” x 414” plates or cut film for black and white or 
color work. 
A full range of accessories is available to equip the PANPHOT for every phase of photo- 
micrography, photo-macrography and for drawing and projecting micro-images. 


Write today for information to Dept. SC 


E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 
LEITZ MICROSCOPES . SCIENTIFIC INSTRUMENTS) « LEICA CAMERAS AND ACCESSORIES 
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Poliomyelitis Viruses in 
Tissue Culture 


ECAUSE the study of virology, like that of other 
B sciences, is limited to available techniques, the 
introduction of a new method makes new observations 
possible and broadens the scope of inquiry. That the 
introduction of tissue culture methods for the study 
of poliomyelitis virus by Enders, Weller, and Rob- 
bins in 1949-50 has accomplished this result was dem- 
onstrated in a series of papers presented at the 1952 
meetings of the American Association of Immunolo- 
gists and the Society of American Bacteriologists. 
Growth of virus is accompanied by cytopathic changes 
readily observed in test tube cultures of cells. Inhibi- 
tion of these changes by addition of specific immune 
serum provides the basis of an in vitro method for 
antigenic classification of poliomyelitis viruses, and 
quantitative estimation of type-specific antibody, thus 
making possible the in vitro serodiagnosis of polio- 
myelitis infection. The method has not only supple- 
mented, but for many purposes replaced, the cumber- 
some and expensive procedures required when studies 
are carried out in monkeys. 

Enders used human tissues, chiefly embryonic, for 
his work, but the need for this has now been partly 
offset by the finding that monkey testicular and kid- 
ney tissues serve admirably for supporting virus 
growth. Work with human tissues continues to be of 
utmost importance, for interaction of virus with tis- 
sues of the natural host may be directly studied. 
When passed through human nonnervous tissue, the 
Brunhilde strain diminished in pathogenicity for 
monkey CNS. With passage of the Y-SK and Lansing 
strains through monkey tissue, both almost lost their 
capacity to produce paralysis in mice, but retained 
their virulence for monkeys. The possibility exists 
that the pathogenic potential may be maintained for 
the host species in whose tissues the virus is being 
grown, even though the virulence for other species 
may be markedly diminished. 


Gladys M. Keener 


Executive Editor 
AAAS EDITORIAL BOARD 
(Terma expire June 30, 1962) 
Howard A. Meyerhoff, Chairman 
William R. Amberson Karl Lark-Horovitz 
Bentley Glass Lorin J. Mullins 
Walter j. Nickerson 


F. A. Moulton, Advertising Representative 


Rapid isolation and typing of strains using monkey 
tissue cultures have already shown that during a 
single outbreak one antigenic type (Brunhilde) pre- 
dominated, but that the two other types of polio- 
myelitis virus were also prevalent. Three other cyto- 
pathogenic agents were isolated during the outbreak; 
two were Coxsackie viruses, and one has not yet been 
classified. Isolations of similar agents have also been 
made in human tissue cultures. 

Roller tube-grown virus has provided a source of 
antigen that reacts in the complement fixation test 
with human sera. Early observations suggest that, 
following infection with one type of poliomyelitis 
virus, transient complement fixing antibodies to at 
least two types appear, whereas the longer-lasting 
neutralizing antibody response is restricted to the 
virus type causing the infection. (Similar findings 
have recently been made in human infections with the 
poliomyelitis fellow-travelers, the Coxsackie viruses.) 
Mass surveys of normal populations, for neutralizing 
antibodies to each of the virus types, are in progress 
to obtain an objective measure of past infection in 
different communities, and the new information may 
perhaps allow us to predict epidemics. 

Other fields under active investigation include the 
preparation of tissue culture vaccines free of foreign 
and dangerous CNS components, and the sereening 
of a multitude of antibiotics and chemical agents for 
their effect on the multiplication of viruses in human 
and monkey cultures. 

Even this cursory discussion illustrates how impor- 
tant methodology is to the growth of a science, and 
virology is no exception to this rule. The observation 
that poliomyelitis virus may be grown in roller tube 
cultures of human and monkey tissues has been fol- 
lowed by application of the method to clinical, im- 
munological, and epidemiological investigations of the 
infection. Further work with this relatively simple 
system should take us far in our understanding of the 
reactions that oceur when virus and host cell meet. 

JoserH L, MELNICK 
Section of Preventive Medicine 
Yale University School of Medicine 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four weeks’ notice 
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issue must be furnished. Claims for a missing number will be fy only if 
received within 60 days from date of issue 

Annual subscriptions, $7.50; single copies, $.25; foreign postage, outside the 
Pan-American Union, $1.00; Canadian postage, $.50. Special rates to members 
of the AAAS 
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Cable address: ApvANCESCI. 


A BS, 
| 
| 
1 
3 


: RARE CHEMICALS OF HIGH PURITY 

i: H TO SUPPLY THE NEEDS OF BIOCHEMICAL RESEARCH 

‘ H Detailed, Pertinent, Analytical Data For Every Product 

NUCLEIC ACID Thymidine Desoxycytidine 

4 DERIVATIVES Thymidylic Acid Desoxycytidylic Acid 
3 ANTI-VITAMINS | Sodium o-Methylpantothenic Acid 


D- & L-Serine L-Thiolhistidine 
D- & L-Methionine L-Ergothionine 
AMINO ACIDS D- & L-Ethionine Homocysteine Thiolactone 
D- & L-Homocystine Glycylglycine 
L-3,4-Dihydroxyphenylalanine (DOPA) 
INTERMEDIATES | cis-Aconitic Acid D-Isocitric Acid 
FATTY ACIDS | Ethyl Linoleate Ethyl Linolenate 
PLANT HORMONES | Ethyl 3-Indoleacetate Chlorophenoxyisobutyric 


Acids 
ALSO | Pyridoxal Phosphate Dimethyl-8-Propiothetin 


CALIFORNIA FOUNDATION 
FOR BIOCHEMICAL RESEARCH 


3408 Fowler Street, Los Angeles 63, Calif. 
A NON-PROFIT CORPORATION 
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When ACCURACY 
is important... 


CASTLE AUTOCLAVES are ideally suited to 
precision laboratory work because uni- 
form temperature is rigidly maintained 
throughout the chamber. This temperature 
is selective at any point from 212°F. to 
260°F., hence adaptable for all routine and 
research work. 

SINGLE WALL TYPE is generally suitable 
for laboratory procedures. It is equipped 
with condenser hood which prevents 
moisture dripping on contents. 

DOUBLE WALL TYPE gives you the drying 
effect of a separate pressure jacket. This 
type can be used for general surgical 
purposes. 

Interior equipment to meet your require- 
ments. Write: Wilmot Castle Co., 1212 
University Ave., Rochester 7, N. Y. 


Single wall No. 1826-L 


tf, Bacteriological 
Apparatus 
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NEW! THE ONLY DICTIONARY 
e OF ITS KIND..... 


For Technicians, Nurses, Biologists, Pharmacists, 
Anatomists, Chemists, Physicists, Social Workers, 
Lawyers, Reporters, Physical Education Teachers 


BLAKISTON'S /LLUSTRATED 
POCKET MEDICAL DICTIONARY 


33,000 ENTRIES 
EASY-TO-READ TYPE 
DURABLE, WASHABLE, 
FLEXIBLE BINDING 


Plain Edition $3 25 
Thumb-Indexed $3 75 


MAIL THIS 


Company 
1012 Walnut Street. 
Philadelphia 5, Pa. 


June 13, 1952 


COMPLETELY NEW, AUTHORITATIVE AND UP-TO- 
DATE. Over 100 specialists have carefully selected the 
33,000 entries in Blakiston’s new Pocket Medical Diction- 
ary. Words defining most recent advances in medicine and 
related sciences are included. You will find definitions of 
the newest drugs, terms and procedures. There is a 194-page 
section on important tables. Much of this information 
cannot be found in any other Pocket Dictionary. 


16 FINE COLOR ILLUSTRATIONS (8 IN FULL COLOR) 
WITH 44 BLACK AND WHITE ILLUSTRATIONS all beauti- 
fully reproduced on special glossy paper. Edited by the fa- 
mous anatomist, DR. NORMAND L. HOERR, they pro- 
vide extremely valuable anatomical material. 


VALUABLE DRUG INFORMATION. Definitions of such 
new drugs as ACTH, cortisone, mestilbol, chloramphenicol 
are included. DR. ARTHUR OSOL, outstanding authority 
and editor of the United States Dispensatory, has edited 
all pharmaceutical definitions. 


USE THE BLAKISTON WITH CONFIDENCE. Every entry 
and sub-entry is fully defined to give you the complete 
meaning. Compare the Blakiston with any other Pocket 
Dictionary. You'll find it more complete, more up-to-date, 
more comprehensive. 


HANDY ORDER COUPON TODAY 


THE BLAKISTON COMPAN 


1012 Walnut Street 105 Bond Street 
Philadelphia 5, Pa. Toronto 2, Canada 
Please send me .......... copy(s) of the new BLAKISTON’S 


ILLUSTRATED POCKET MEDICAL DICTIONARY 
$3.25 (Plain) $3.75 (Thumb-Indexed) 

I would like to examine it—compare it. If I don’t find that 
the BLAKISTON is a better pocket dictionary, it is understood I 
can return it within 10 days and you will credit my account in full. 

(0 Check enclosed C0 Send C.O.D. (0 Charge my account 

Name 
Address 


City. Zone State 
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MODEL 2 
GME-LARDY 
WARBURG 


IMMEDIATE DELIVERY 
$675 with Ni. plated copper tank 
and glassware clamps 


Heavy stainless steel tank $45 extra 
G M E- 4 FRANKLIN AVE., — MADISON 5, WIS. 


NEW mounting medium foi 3 
coverglass adhesion with 


/ refractive index 


Overcomes disadvantages of the various syn- 
thetic resins, as well as Canada Balsam, Gum 
Damar, etc. 


@ Spreads smoothly @ Won't crack, 

@ Hardens quickly darken or acidify 

@ Won't cause fading @ Won't crystallize 

@ Won't influence pH @ Higher melting point 
@ Refractive Index 1.650 


Send for free sample on your 
letterhead to— 
The Technicon Chemical Co. 

Dept. M, 215 East 149th St., New York 51, N. Y. 


obtained. 


sizes of subjects. 


The Manning Pneumograph is also available 
in a smaller model for small animals such as 
rats and guinea pigs 


70-930 Regular Model 9.00 ea. 
70-935 Small Model 8.00 ea. 


MANNING PNEUMOGRAPH 
For Respiration Measurements 


Tue Manning Pneumograph is an example of the ease and 
simplicity by which excellent respiration records may be 


The corrugated rubber tubing amplifies by several times the 
actual change in volume, It is easily adjustable to use with many 
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MANUFACTURERS © DISTRIBUTORS 


The new Kopp-Natelson Microgasometer is the 
answer to simple, fast and accurate determination 
of gases from ultra-micro volumes (0.03 ml) of 
blood, plasma, serum, etc. All the steps formerly 
required by older techniques are combined in one 
simple operation—so simple in fact that a tech- 
nician can master it thoroughly in a matter of 
minutes. 


In routine clinical analyses the Kopp-Natelson 
Microgasometer produces positive determinations 
of unparalleled accuracy—and at unbelievable 
speeds. A single determination including washing 
the instrument can be made in a fraction of the 
time required by older macro devices. 


Drawing in and measuring of sample and 
reagents, producing reduced pressure, shaking of 
mixture in reaction chamber and taking mano- 
metric readings at constant volumes is a con- 
tinuous operation—accomplished by simply turn- 


Kopp-Natelson 
Microgasometer 


ing one wheel. No special pipette is needed for 
sampling because a built-in, interchangeable micro- 
pipette of precision calibration enables direct sam- 
pling from finger tip or heel. Mercury seals and 
mercury globules in tip of pipette prevent any 
contact with air during operation. 


The Kopp-Natelson Microgasometer can also 
be used to good advantage in macro gasometer 
analysis, where manometric procedures are used. 
These can be quickly adapted to micro quantities 
with this instrument. 


21-548 Kopp-Natelson Microgasometer is equipped 
with heavy Pyrex brand glass parts which are replace- 
able and easily interchangeable, Vacuum ground stop- 
cocks with Kopp exclusive tension lock devices. 
Manometer is engine graduated in millimeters from 0 
to 350 mm, Only 14 mi of mercury are for operation. 
Weight 15 Ibs. Price complete as illustrated (without 
mercury) with reagent rack with vials and plastic 
cover. F.0.B. New York, N. Y, $345.00 


E.Macutett & Son 


ESTABLISHED 1897 


Laboratory APPARATUS SUPPLIES CHEMICALS 


June 13, 1952 


220 East 23rd New Yor« 10,N.Y. 
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For Simple, Timesaving 
Animal Care... 


Feed Purina 


Laboratory Chow 


The busy technician will find the answer to 
feeding problems with Purina Laboratory 
Chow. In its complete Checker form, it’s clean 
and easy to feed. No complicated formulas— 
just one feed to meet the nutritional needs 
of most laboratory animals. 

You can depend upon its quality and uni- 
formity. It’s proved and tested by scientists 
for scientists. 

Try fresh Purina Laboratory Chow now! See 
your Purina Dealer, or write our Laboratory 
Chow Department today. 


RALSTON PURINA COMPANY, St. Louis 2, Missouri 


FOR CONVENIENCE and ECONOMY USE 


H. M.’S PRE-MIXED MEDIA 


FOR QUANTITATIVE 


DETERMINATIONS OF 


AMINO ACIDS 


[ M. CHEMICAL CO., LTD., SANTA MONICA. CALIFORNIA | 
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| Dispense .025 cc to 50 cc— 
Pipette automatically 


@ Electronic control— 
Maintains constant motor 
torque at all speeds. 


to .001 precision with 


ILAMATIC 


Automatic Pipette 


At leading research 
center in altimore 
Filamatic dispensed 
volumes of 0.5 cc with 
an average variation of 
.001 cc. Amazing results 
prove Filamatic 10 
times more accurate 
than heretofore pos- 
sible with automatic 
pipetting machines. 

@ Adjustable speed—10 to 
90 deliveries per minute. 
@ Heavy duty, 1/30 HP 
Gearmotor. 

@ Micrometer type adjust 
ment of delivery volume. 
@ Aseptic filling unit—in- 


SCHOTT 


Narrow Band Interference Filters 


Transmission up to 45% ... Half band width down 
to 5 mp... . Peak wave-length region: from 400 to 
1,000 mp . . . Size of filters: 2”x2” . . . Regular 
quality IL: Tolerance at peak wave length +1% 
. . - Precision quality PIL: Tolerance at peak wave 
length + 0.5%. 


Ask for Bulletin NBF-339 


FS MULTI-LAYER 
INTERFERENCE FILMS 


Part of the spectrum is strongly reflected and the 
balance strongly transmitted, according to require- 
ments. Absorption is negligible. Transmission or 
reflection peaks as high as 85 to 90% but the 
spectral bands are relatively broad. 


stantly removable for 
cleaning or sterilizing. 


@ Ask dealer to demonstrate.Write for Bulletin S-6. 


National Instrument Co. 


5005 Queensbury Ave. 
+ 


Baltimore 15, Md. 


Ask for Bulletin MI-318 


FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y 


there 
must be 
a reason 


BLOOD 


Here are eight 
distinct reasons 
why Haemo-Sol 
is the preferred 
cleaner for labora- 
tory glassware 


* Completely Soluble 

* Leaves No Residue 

* Fully Haemo-Digestive 
*Lower Surface Tension 
* Scientifically Formulated 
* Controlled pH 

+ Multiple Laboratory Uses 
* Greater Economy 


for literature and samples 
write 


MEINECKE & COMPANY, INC. 


225 Varick St. 


New York 14, N. Y. 


PHOTOVOLT 


Exposure Photometer Mod. 200-M 


PHOTOMICROGRAPH Y 


Accurate determination of exposure time in 
black-and-white and color photomicrography 
Price $72— 


Write for Bulletin #810 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 
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DR. WALTER J. BRECKENRIDGE is Director 
of the Minnesota Museum of Natural History. 
He is equally distinguished as a scientist, 
artist and wild-life photographer; and widely 
known for bis lectures on the Audubon Screen 
Tours. 


“For Accurate Identifications 
and Careful Observations, 
Good Binoculars are Indispensable” 


“A few ‘back to Nature’ enthusiasts still feel, as I did when a boy, that a bird watcher 
is cheating by using binoculars. In fact, not until many beginners have had an op- 
portunity to see all the unsuspected beauty of detail in the revealing close-up image 
of a Sparrow Hawk or a Wood Duck through a good binocular do they really become 
excitedly interested in further study of birds. And, of course, accurate identifications 
and careful observations of bird behavior make good binoculars indispensable, even 
to the expert ornithologist, if many valuable facts are not to be left in doubt.” 


WRITE FOR FREE CATALOG. 32 pages of 
useful information you should know before 
you buy any binocular. Tells bow to select 
a glass for your own use. Bausch & Lomb 
Optical Co., 624-26 St. Paul St., Rochester 2, 
N. Y. 


Bausch & Lomb 
Zephyr-Light 
Balcoted Optics 
7X,35mm Binocular 
$155, plus tax 
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Science in Ireland 


P. J. R. Dempsey 
Saint Bonaventure’s, Cork, Ireland 


T IS A RATHER COMMON BELIEF that the 
Irish are fonder of fairies than of facts. Never- 
theless, in the ardent Celtic temperament we not 
infrequently find an escapist love of fancy com- 

bined with an almost fatalist surrender to facts. Un- 
like Americans who, accepting reality, immediately 
begin to think of means to change it, the Irish tend 
to be fascinated by the order of the world in which 
they live, and this may, to some extent, account for 
the fact that their interests lie more in pure than in 
applied science. Not that applied science does not 
appeal to them, but for various reasons—predomi- 
nantly psychological—their inclination intellectually 
is more to rest in contemplation of an order than in 
the application of discovery to the dynamic trans- 
formation of the circumstances in which they live. 

To present ever a brief sketch of scientific endeavor 
in Ireland today is both a difficult and a hazardous 
undertaking. The contribution of the universities 
would demand an article in itself, and the limits of 
space oblige us but to recall that splendid work has 
been and is being done in many spheres, despite very 
inadequate financial aid and an overcrowded lecture 
schedule. American readers are familiar with the 
name of Walton, a Nobel prize winner of last year, 
who is professor at Trinity College, Dublin. In this 
paper we limit ourselves to giving a short account of 
the Dublin Institute for Advanced Studies, of the 
work of the Central Statistics Office, and, finally, of 
medical research. 

The Dublin Institute not only sponsors research 
in Celtic studies, but also possesses a school of theo- 
retical and of cosmic physies. The latter contains two 
subordinate departments—one on cosmic rays, the 
other dealing with astronomy. In theoretical physics 
the senior professors now are E. Schroedinger and 
J. L. Synge. Walter Heitler, former director of the 
school, resigned in October 1949 to take up a post in 
the University of Zurich. 

As a result of his lectures in hydrodynamics, Synge 
has obtained a new and simple condition satisfied by 
the vorticity and expansion in the plane motion of a 
viscous fluid in a fixed container. He has also investi- 
gated problems connected with the transmission of 
energy by sonic and electromagnetic waves. Work 
continues on the method of the hypercircle in funec- 
tion-space for the approximate solution of boundary- 
value problems. The geometrical basis of the method 
has been clarified, and arithmetical applications have 
been made to problems of torsion. In addition, Synge, 
taking as analogy Hamilton’s formulation of geo- 
metrical optics, has attempted a relativistic treatment 
of the two-body problem. Schroedinger has lectured 
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on the geometry of space-time calculated to lead to a 
new nonsymmetric unified field theory. Among the 
problems that arose in the course of these lectures, 
and that were partly solved by Schroedinger and his 
associate Symmonds, were those of pseudo-energy ten- 
sor in the new theory, special singularity-free-wave 
solutions, and the general solution for a weak charge- 
free field of electromagnetic waves. Work by Basu 
concerning the latest development in quantum me- 
chanics included some special collusion problems and 
the quantization of higher order equations, which led 
Thirring to an automatic regularization of the com- 
mutator function and to finite self-energies. Thirring 
also succeeded in applying the new formulation of 
quantum electrodynamics to such problems as pair 
creation by mesons, Compton scattering, ete. 

In the school of cosmic physies directed by L. W. 
Pollak, a gravimetric survey of Ireland was under- 
taken. Murphy made measurements at about 260 new 
stations in central Ireland. It is intended to extend 
the survey to other parts of the country when Cam- 
bridge University will again be able to spare its 
gravimeter, the only one in these islands. Pollak also 
continued his investigations of the long-period fluctu- 
ations of the frequency of cyclones over the Atlantic 
and, with P. Nolan, concluded the research into the 
possibility of seasonal forecasting of the yield and 
sugar content of sugar beets in Waterford. Tedde and 
Nolan, investigating the relationship between nuclei 
and meteorological elements in Dublin, found that 
there exists a linear relationship between the size 
of nuclei and humidity, the correlation coefficient be- 
ing 0.75. 

In the cosmic ray section of the school, Professor 
Janossy, who has since disappeared behind the Iron 
Curtain, worked with Me. Cusker, and with Nevin, of 
University College, Dublin, on various extensions and 
refinements of the eascade theory of shower produc- 
tion. These included a new formulation of the funda- 
mental diffusion equation and a study of the lateral 
spread of air showers. Toward the end of the year 
1949-50 Nevin and Me. Cusker prepared a cloud 
chamber for an investigation to check the Bhabha- 
Chakrabarty theory of shower production as applied 
to the electrons that constitute the soft component of 
air showers. An apparatus for recording meson decay 
was constructed by Ritson and used to study the 
angular distribution of slow mesons. In September 
1951 a cosmic ray conference was held in Dublin. 
Rochester and George, of Britain, lectured on V- 
particles and properties of M-mesons. The principal 
Irish speakers were Kelly, now research lecturer in 
University College, Cork, who diseussed heavy nuclei 
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in primary cosmic radiation and the modes of decay 
of heavy mesons, and Nevin, whose lecture dealt with 
wire hexagon counters of large area. 

The head of the astronomical section is H. Briick, 
director of Dunsink Observatory. The chief instru- 
ments of the observatory are the solar telescope, and 
spectroscope, and the 36-inch Schmidt-Baker telescope 
jointly operated by Harvard, Armagh, and Dunsink 
observatories. These instruments were used for photo- 
metric observation of variable and other stars. Oceul- 
tations of stars by the moon and sunspots are also 
observed. Absorption line intensities in the infrared 
region of stellar spectra were studied by Butler, as 
well as the spectrum of the variable star Beta Lyrae 
Other work included observation of fluctuations of 
intensity of visible solar radiation on the basis of in- 
direct measurements of the solar constant. At the 
time of writing, Briick, assisted by Jackson, has used 
an interferometer to calculate, on the occasion of the 
Khartoum eclipse, the temperature of the sun’s outer 
atmosphere. Attention was also given to electromag- 
netic waves and the behavior of light. 

The development of statistics in Ireland is as yet 
practically a matter for the Central Statistics Office, 
Dublin, although in 1951 a chair of statisties was set 
up at University College, Cork. The bulk of the sta- 
tistical and economie data available for the country 
is collected by the central office, which, in addition to 
reports on special topics, publishes periodically in 
monthly Trade Statistics, the quarterly Irish Trade 
Journal, the Statistical Bulletin, and the annual Sta- 
tistical Abstract. The office is responsible for vital 
statistics and for the censuses of population, which 
prior to 1946 were taken at decennial intervals. It 
has provided a unique series of figures concerning 
agriculture, area under crops, output, ete., for each 
year since 1847. It undertakes a complete census of 
industrial production annually, has carried out the 
first census of distribution in Europe in 1933, and 
will resume the inquiry on an annual basis from 1952. 
Various series of price index numbers are computed, 
covering retail and wholesale prices, ete. The office 
also prepares and publishes annually the Balance of 
International Payments Statement. It provides infor- 
mation on unemployment, foreign trade, education, 
and a variety of other social, economic, and financial 
matters. It produces the raw material for research 
and, in addition to the data required for administra- 
tive action, to some extent carries out the analyses. 
The technical staff consists of the director, Dr. Geary, 
deputy director, Dr. McCarthy, and five statisticians. 
This intensely active group, in addition to the official 
work, prepares and publishes original papers on both 
applied and theoretical subjects. F 

A final word on recent medical research in Ireland: 
Owing to the interest of the former Minister for 
Health, an examination of the tuberculosis problem 
was begun, with particular reference to clinical, social, 
and economic analysis of representative samples, 
study of the progress of disease, extent of infection, 
of available statistical information, and of most suit- 
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able methods of case finding, domiciliary care, ete. As 
regards cortisone, Ireland was one of the first coun- 
tries to attempt clinical tests with the new drug. With 
a team of workers, Professor Moore, of University 
College, Dublin, treated (1949-50) over 35 cases of 
rheumatoid arthritis, over 100 cases of diseases of the 
eye, and a number of cases of toxemia of pregnancy. 
Hingerty, attempting to reach a more complete under- 
standing of the primary metabolic function of corti- 
sone, has investigated the effect of the hormone on the 
electrolyte permeability of muscle tissue, on certain 
aspects of carbohydrate metabolism, and on certain 
inorganic constituents of muscle and plasma. In 
bacteriology, Bigger, of Trinity College, assisted by 
Ware and Boggust, examined the action of sulfa- 
thiazole on Bacterium coli in fluid culture media. 
Conway, of U.C.D., already known to Science read- 
ers, has continued research on the acid production 
and electrolyte exchanges in yeast. Cocker, of T.C.D., 
has continued work on y santonin. Barry, Twomey, 
and Belton have done excellent work on the chemo- 
therapy of tuberculosis. In dermatology F. O. Meenan 
has continued research on the culture and identifica- 
tion of fungi affecting the skin and its appendages. 
In gynecology Bradshaw has continued his investiga- 
tions concerning urinary steroid excretion in normal 
eases during the last month of pregnancy, labor, and 
the first days of puerperium. Donovan and Counihan, 
of University College, Cork, have reported on cardiac 
murmurs and thrills, and are doing research on cases 
of chronic cor pulmonale. Kane and Law, of the same 
institution, have continued work on neuroganglion 
of cireumvallate papillae of the pig’s tongue. Kiely 
is proceeding with research in surgery and hopes to 
incorporate his findings in the second edition of his 
work on surgery. E. F. McCarthy, in the Low Tem- 
perature Laboratory at U.C.D., is progressing with 
his study of proteins of plasma and other fluids of 
biological interest. With E. I. MeDougal he is pub- 
lishing a work on the “Absorption of Immune Globu- 
lin in the Newborn Lamb.” In his virus laboratory at 
St. Vineent’s Hospital P. N. Meenan continues his 
research on the etiology of virus pneumonia in Ire- 
land. In the influenza epidemic of 1950, five strains 
of virus were isolated, and it was shown that the sub- 
types responsible for influenza all over the world that 
year were also present in Ireland. The spread of the 
epidemic, it was noted, appeared to be by continuity 
of district, rather than by lines of communication. 

The problem of the advancement of science in Ire- 
land is to no small extent a financial one—meager and 
insufficient funds are available. Besides the financial 
circumstances, certain psychological factors tend to 
inhibit the full deployment of the energies of those in- 
side (and outside) the scientific field. It is to be hoped 
that in the near future, with more funds (wherever 
they may come from) and greater facilities, the nation 
will be enabled to realize all its potentialities and to 
make the contribution of which it is capable toward 
scientific knowledge, its own welfare, and the happi- 
ness of mankind. 


Science, Vol. 115 


) «stu 
an 
be 
un 
sec 
tre 
ar 
in 
ur 
tic 
R 

Vi 
rot m 
ni 
m 
m 
h 
li 
a 
is 
i> p 
d 
f 
‘ 


Androgenesis with Zygogenesis in Gynandro- 
morphic Honeybees (Apis mellifera L.)' 


Walter C. Rothenbuhler,? John W. Gowen, and O. W. Park® 
Iowa State College, Ames 


ISCOVERY OF A STRAIN OF HONEY- 
BEES in which sex mosaies occur with high 
frequency in the progeny of some queens 
presented the opportunity for experimental 
study of the cytogenetic origin of the component male 
and female tissues (1). The question of this origin has 
been discussed from time to time since 1864 (2), but 
until now no genetical or cytological data have been 
secured from living specimens. No absolutely con- 
trolled matings were possible until the development of 
artificial insemination of honeybees by Watson (3, 4) 
in 1927, and such control was not completely practical 
until the more recent improvements of the insemina- 
tion technique by Laidlaw (5) and by Mackensen and 
Roberts (6). 

Several hypotheses, nevertheless, have been ad- 
vanced to explain the oceurrence of gynandromorphs 
in bees. After studying the body colors of a few 
museum specimens of the now-famous Eugster gy- 
nandromorphie bees, Boveri (7) concluded that the 
male parts possessed only traits inherited from the 
mother, whereas the female parts possessed traits in- 
herited from both parents. He suggested that the egg 
pronucleus divided once, twice, or more prior to ferti- 
lization. One of these cleavage nuclei then united with 
a sperm pronucleus, and this zygote gave rise by 
zygogenesis (origin from a zygote) to the female 
parts of the resulting mosaic. The other cleavage 
nucleus (or nuclei) did not unite with any sperm but 
did develop into male tissue by gynogenesis (origin 
from a female). 

Morgan (8), on the other hand, reasoned that the 
mosaic sex types could be explained if an accessory 
sperm undergoes cleavage along with the zygote re- 
sulting from normal syngamy. It is known that poly- 
spermy normally oceurs in fertilization of the bee’s 
egg (9). Male parts, under Morgan’s explanation, 
would possess the genetic characters of the father only 
(androgenesis—origin from a male). The morphologi- 
eal descriptions of von Englehardt (10) provided 
possible support for this mechanism (11), but later 


1Journal Paper No. J-2060 of the Iowa Agricultural Bx- 
periment Station, Ames, Iowa. Project 1166. This investigation 
was supported in part by a grant from the National Research 
Council, Committee for Research in Problems of Sex, and in 
part by a grant from the National Institutes of Health, U. 8. 
Public Health Service. 


2The data reported here will form part of a thesis to be 
submitted by Walter C. Rothenbuhler in partial fulfillment 
of the requirements for the Master of Science degree. 


* Assistance of William L. Downes is gratefully acknowl- 


June 13, 1952 


developments in Drosophila work prompted the fol- 
lowing explanation. 

After sex-chromosome elimination was found to be 
important in the production of Drosophila mosaies, 
Morgan and Bridges (11) favored it as the explana- 
tion of the honeybee gynandromorphs. A normal 
diploid individual might lose one sex chromosome 
from an early cleavage nucleus. Tissue derived from 
such a deficient nucleus was expected to be male, 
whereas nondeficient tissue would be female. Whether 
male parts of a gynandromorph showed paternal, 
maternal, or biparental characters would depend in 
this case on sex-linkage or nonsex-linkage of the 
hereditary traits being followed, and on whether a 
paternal or maternal chromosome were eliminated. 
This explanation, possibly, possessed the advantage of 
reconciling the opposing observations of Boveri and 
von Englehardt. 

Work of P. W. Whiting and Anna R. Whiting in 
Habrobracon sex determination (12, and earlier 
papers) gave rise to another explanation by Alten- 
burg and Muller (13), which involved dispermiec 
fertilization of a binucleate egg. If one of the zygotes 
of such an egg contained heterozygous and the other 
contained homozygous sex factors, female and male 
tissue, respectively, would be produced in one indi- 
vidual. Both kinds of tissue would be biparental as 
to the derivation of their genetic constitutions. 

Use of our recently discovered stock has permitted 
tests of the above and other hypotheses as to the ori- 
gin of honeybee sex mosaics. Experimental matings 
of three different types were used in these analyses. 
Resulting data and conclusions were presented in part 
at the 1951 meeting of the Genetics Society of Amer- 
iea (14). 

Type I evidence: Use of different marker genes in 
parents of the mosaic. This ‘nvolved queens homo- 
zygous for the recessive ivory-eye gene (i) artificially 
inseminated with semen from drones hemizygous for 
the recessive gene for chartreuse eyes (ch). Data from 
several matings established that ivory and chartreuse 
are nonallelic and nonlinked. Female progeny from 
these matings were black-eyed (wild type), and male 
progeny were ivory-eyed. Four samples of progeny 
from three queens contained 347 living gynandro- 
morphs. Their female eye facets were black, but their 
male facets were chartreuse. Since neither the ivory 
nor chartreuse gene appears to be located in any pos- 
sible sex chromosome, this result provides evidence for 
the androgenetic origin of the male parts. 
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Type II evidence: Progeny tests of the genetic con- 
stitution of the supposed androgenetic tissue. This 
type of experiment was carried out by using as sperm 
sources for inseminations gynandromorphs having 
male reproductive organs. The gynandromorphs were 
obtained from a mating of a queen homozygous for 
the recessive ivory-eye gene by drones hemizygous for 
the recessive cream-eye gene (cr). Cream is nonallelic 
with either ivory or chartreuse (for females from 
such matings have black eyes) and, on the basis of 
limited data, is not linked with ivory. There are no 
data on linkage of cream and chartreuse. Gynandro- 
morphs from the ivory female by cream males mating 
had mutant male facets, but it was impossible to be 
sure whether they were cream or ivory because of 
color similarity of the phenotypes of the two genes. 
On the basis of results from the Type I experiment, 
however, the male parts of these gynandromorphs 
were expected to be cream. To test this, semen pro- 
duced by seven such gynandromorphs was used to 
inseminate three cream queens. Samples of brood 
from the three queens yielded 311 worker progeny. 
Every worker bee had cream eyes. This establishes 
that the male parts of the gynandromorphiec fathers 
were cream, and adds further evidence for andro- 
genesis in combination with zygogenesis as the origin 
of the sex mosaics. Production of worker progeny in 
numbers establishes that the male parts of these gy- 
nandromorphs did produce functional sperms. 

Type III evidence: Use of two genetically different 
kinds of sperms in an insemination. Only one of two 
such mixed-sperm inseminations will be described 
here. Both, however, were consistent with the hy- 
pothesis of androgenesis. An ivory queen was insemi- 
nated with both chartreuse-bearing and ivory-bearing 
sperms. She produced in two samples 3363 black 
workers (ivory egg x chartreuse sperm) to 381 ivory 
workers (ivory egg x ivory sperm). This count shows 
that 89.8 per cent of the functioning sperms are 
chartreuse and 10.2 per cent are ivory. If an accessory 
sperm is giving rise to the male parts of gynandro- 
morphs, there ought to be both ivory and chartreuse 
male parts in various individuals, and each of these 
should occur in combination with both ivory and black 
female parts in predictable numbers. Fifty-one gy- 
nandromorphs collected from this mating had both 
male and female eye parts, and were classified as 


shown in Table 1. The class showing chartreuse male 
parts in combination with ivory female parts consti- 
tutes critical evidence. Two genetically different 
sperms must be involved for this result to be realized 
in its expected frequency. The results of the mixed- 
sperm insemination are in accord with results of the 
first two experiments. 

Androgenesis in combination with zygogenesis has 
been advanced as the preferred explanation for only 
a few cases of mosaicism prior to this time. Crew and 
Lamy (15) reported on 49 mosaics in Drosophila 
pseudoobscura. Forty-five of these appeared to have 
only paternal chromosomes in part of their tissue. 
One of these mosaics provided evidence resembling 
our Type III data, one was somewhat like our Type 
II, and the remainder bore some resemblance to our 
Type I. In the latter group some individuals were 
ambiguous (as pointed out by the authors), but others 
were clear. Polyspermy is normal in Drosophila, but 
Crew and Lamy did not attribute the exceptional 
tissue, in most cases, to cleavage of an accessory 
sperm. 

Whiting (16) described 13 mosaics in Habrobracon 
juglandis, which were interpreted as having tissue of 
androgenetic origin. Twelve of these mosaics were 
equivalent to our Type I individuals, but the other 
one gave evidence somewhat resembling our Types I 
and II. Hollander (17) coneluded that androgenesis 
was the probable origin of the exceptional parts in 
seven mosaics in pigéons (Columba livia). To varying 
degrees six of these individuals resembled our Type 
III, and one was somewhat like our Types IT and ITT. 

That both a sperm nucleus and a fusion nucleus 
may undergo cleavage in the same egg and subse- 
quently give rise to a mosaic individual appears to be 
established as a biological phenomenon. 
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News and Notes 


Indian Science Congress, 39th Session 


Tue Indian Science Congress opened its 39th ses- 
sion with the recitation of the Vande Mataram in the 
compound of the Presidency College, Caleutta, which 
also witnessed the birth of this august organization 
39 years ago. H. C. Mukerji, Governor of West Ben- 
gal, and 8. N. Banerji, vice chancellor of Calcutta 
University and chairman of the Reception Committee, 
extended a hearty welcome to the distinguished gath- 
ering of scientists, and B. C. Roy, chief minister of 
West Bengal, inaugurated the session. Then Jawa- 
harlal Nehru, Prime Minister of India, delivered his 
address, in the course of which he called upon sci- 
entists of every rank and level to lend him their aec- 
tive cooperation in the solution of the gigantic prob- 
lems facing the teeming millions of India. Mentioning 
that the establishment of National Laboratories was 
a matter of pride for the people of India, he ob- 
served that the masses ought to realize the importance 
of the role that the scientist has to play in the build- 
ing of a truly modern India. 

J. N. Mukherji, director of the Central Building 
Research Institute, Roorkee, and president-elect of the 
session, in his presidential address entitled “Science 
and Our Problems: Science and the Yield per Acre,” 
urged scientists to ask themselves how far they were 
wielding their influence in the planning and imple- 
mentation of the reconstruction programs of the 
newly born Indian Republic. He added that planning 
was no less imperative for successful scientific re- 
search and training than for any other undertaking. 
Dr. Mukherji disapproved of the pursuit of science 
with purely academic objectives, in virtual isolation 
from the wider spheres of industry and agriculture. 

The session was attended by nearly 40 notable 
scientists from the United States, the United King- 
dom, Switzerland, Denmark, West Germany, the 
USSR, Australia, and Japan. Among them were J. 
B. 8. Haldane (UK), biologist; M. Heidelberger 
(USA), chemist; C. B. Faweett (UK), geographer; 
E. C. Bullard (UK), geophysicist; and others. 

To facilitate discussion the Indian Science Congress 
has been divided into 13 seetions—Mathematies, Sta- 
tisties, Botany, Anthropology and Archaeology, Chem- 
istry, Geology and Geography, Medical and Veteri- 
nary Sciences, Physics, Engineering and Metallurgy, 
Physiology, Psychology and Educational Sciences, 
Agricultural Science, and Zoology and Entomology. 

Among the presidential addresses of great interest 
and popularity were “Some Aspects of Crystal Mag- 
netism” (Physics); “Etiology of Cancer” (Medical 
and Veterinary Sciences) ; “Some Recent Methods of 
Solving Problems of Equilibrium and Vibration” 
(Mathematies) ; “Technical Education” (Engineering 
and Metallurgy); and “Adaptation and Evolution” 
(delivered by S. L. Hora at the anniversary meeting 
of the National Institute of Sciences of India). 
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The most important items on the agenda of the 
sectional meetings were the reading and discussion 
of research papers, of which more than 700 were com- 
munieated by scholars from every part of the country. 

Among the significant symposia mention may be 
made of the following: “Soil Research in India,” 
organized by the National Institute of Sciences of 
India and initiated by J. N. Mukherji; “Fermenta- 
tion Technology” (Chemistry); “Is Evolution Pur- 
posive?” (Botany and Zoology) ; “Family Types and 
Changes in the Family of India” (Anthropology and 
Psychology); “Geography of Crop Plants” (Bot- 
any) ; “Refugee Problem in Bengal” (Anthropology) ; 
“River Control” (Engineering and Metallurgy); and 
“Mathematical Teaching and Research in India” 
(Mathematics), which was arranged by B. N. Prasad. 
In view of the timeliness of the subject it has been 
agreed that the symposium will be continued year 
after year to arrive at definite conclusions about the 
ways and means of reforming mathematical teaching 
and research in India. 

“Relation of Biology with other Sciences,” by 
Professor Haldane; “The Ocean Floor,” by Professor 
Bullard; “Antibioties,’ by Dr. Kane; “Story of 
Monazite Sands,” by 8. S. Bhatnagar; “Fisheries of 
South East Asia,” by Dr. Kesteven; and “Defence 
Science and its Organization,” by Dr. Kothari, were 
some of the popular lectures delivered. 

One of the most instructive features of the session 
was the Science Exhibition, to which exhibits from 
various scientific firms were contributed. Another in- 
teresting feature was the arrangement for scientific 
excursions to the Tata Iron and Steel Works and the 
National Metallurgical Laboratory of Jamshedpur, 
Chittaranjan Locomotive Works, Damodar Valley 
Project, Mayurakshi Reservoir Project, and Indian 
Institute of Technology, Kharagpur. 

To synchronize with the annual session of the In- 
dian Science Congress, a large number of scientific 
associations and societies, such as the National Insti- 
tute of Sciences of India, Indian Physical Society, 
Indian Chemical Society, and many others, held their 
annual meetings. Also, the Geological, Mining and 
Metallurgical Society of India celebrated its Silver 
Jubilee this year. 

At the general meeting of the Science Congress 
D. M. Bose, director, Bose Research Institute of Cal- 
cutta, was elected president of its 40th session, which 
will be held at Lucknow in January 1953. B. N. 
Prasad, of Allahabad University, and S. R. Sen- 
Gupta, of Bengal Engineering College, Shibpur, were 
elected general secretaries, and P. C. Mahalanobis was 


elected treasurer. 
B. N. Prasap 
(General Secretary, Indian Science 
Congress Association) 
Mathematics Department 
University of Allahabad 
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Scientists in the News 


John E. Allen, acting head of the Department of 
Geology of the New Mexico Institute of Mining and 
Technology, has joined the research staff of the New 
Mexico Bureau of Mines and Mineral Resources. 
Charles R. Holmes, of the Research and Development 
Division of the institute, will resume his investiga- 
tions on underground water this summer after having 
spent a year as instructor in geophysics. 


Allen V. Astin has been named director of the Na- 
tional Bureau of Standards. He has been acting chief 
of the bureau since last October, shortly after the 
resignation of Edward U. Condon, AAAS president- 
elect. Dr. Astin, who has received recognition for his 
contribution to the development of the proximity fuse, 
joined the Bureau of Standards in 1932. Until 1940, 
he was active in electronic research and did pioneer 
work in radio telemeter techniques for exploring the 
earth’s upper atmosphere. In 1940 he was assigned 
to the newly formed proximity fuse research group 
in the bureau and took a leading part in develop- 
ment of the fuse. After the war Dr. Astin became 
assistant director of the bureau’s ordnance depart- 
ment and in 1947 became chief of that division. In 
1950 he was appointed associate director of the bu- 
reau, had charge of ordnance and missile develop- 
ment, and coordinated the bureau’s technical work 
with other government agencies. 


Ernest F. Bean, state geologist of Wisconsin, is 
retiring after 35 years of service on the State Geo- 
logical Survey. Also retiring from the University 
of Wisconsin faculty is J. H. Mathews, chairman of 
the Department of Chemistry. Dr. Mathews started 
his teaching career at Wisconsin in 1908, seven 
years before Dr. Bean. 


Among the members of the Lehigh University 
faculty who will be retired June 30 are Jacob L. 
Beaver, professor of electrical engineering; Arthur 
W. Klein, professor of mechanical engineering; and 
Kenneth W. Lamson, associate professor of mathe- 
matics. 


On July 1 Vernon I. Cheadle, at present head of 
the Department of Botany and director of graduate 
studies at the University of Rhode Island, will as- 
sume his new duties at the University of California, 
Davis, as professor of botany, chairman of the Divi- 
sion of Botany, and botanist of the Experimental 
Station. 


The Atomic Energy Commission has established 
an Office of Industrial Development, headed by Wil- 
liam Lee Davidson, former director of physical re- 
search for the B. F. Goodrich Company, for the 
distribution of technical atomic information “of pri- 
mary importance” to industry “in the fields of 
chemistry, metallurgy, specialized equipment, and 
power generation.” 


C. E. Nabuco de Araujo, Jr., has been elected to 
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the Board of Directors of the Standard Oil Com- 
pany of Brazil and assumed his new obligations on 
May 1. 


The Katherine Berkan Judd prize for the greatest 
advancement made during 1951 toward the discovery 
of a cure for cancer was awarded posthumously to 
Konrad Dobriner, former chief of the division of 
steroid metabolism at the Sloan-Kettering Institute 
for Cancer Research. Dr. Dobriner died on March 10. 


The 1952 medal of the American Cancer Society 
for “important contributions to the control of cancer” 
has been presented to Mrs. Edward F. Hutton, a 
founder of the woman’s division of the New York City 
Cancer Committee, a division of the American Cancer 
Society. Certificates of award also were presented 
to 38 scientists who are receiving grants for cancer 
research this year. 


Earl D. Johnson, assistant secretary of the Army 
in charge of procurement and research and develop- 
ment programs, has been designated as the civilian 
Army member of the Research and Development 
Board. Mr. Johnson succeeds Archibald S. Alexander, 
who recently resigned as under secretary. 


Jorgen Koch, of the Institute of Theoretical Physics 
at Copenhagen; Nicholas Van Kampen, of the Uni- 
versity of Leiden; and Raymond Coutrez, physicist, 
Observatoire Royal de Belgique at Brussels, were 
recent visitors at the National Bureau of Standards. 


The H. C. Hachmeister Lecture in Pharmacology 
for 1952 was delivered by George B. Koelle on the 
subject “Pharmacological and Therapeutic Signifi- 
eance of Anticholinesterase Drugs.” Dr. Koelle was 
selected for the lectureship for his pioneer studies on 
anticholinesterase drugs and for developing a histo- 
chemical method for localizing cholinesterase activity. 
Now with Columbia University College of Physicians 
and Surgeons, Dr. Koelle has just been appointed 
professor of pharmacology in the University of Penn- 
sylvania Graduate School of Medicine. 


Bernhard Kummel has been appointed associate pro- 
fessor of geology at Harvard University effective 
July 1. Dr. Kummel has been a member of the faculty 
of the University of Illinois since 1948. 


Robert W. McLaughlin, Jr., of the firm of Holden, 
McLaughlin & Associates, New York, has been ap- 
pointed director of the School of Architecture at 
Princeton University. Mr. McLaughlin will assume his 
new duties next fall while continuing the practice of 
architecture. He succeeds Sherley W. Morgan, who 
has been associated with the school since its estab- 
lishment in 1920 and director since 1928. 


President Truman has designated Mark A. May, 
Yale University professor, as chairman of the United 
States Advisory Commission on Information. The 
commission advises the Department of State on its 
informational programs, including the Voice of 
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America. Dr. May has been professor of educational 
psychology and director of the Institute of Human 
Relations at Yale. He has been on the Advisory Com- 
mission since it was set up under the Information and 
Educational Exchange act of 1948. As chairman he 
sueceeds Erwin D. Canham, editor of the Christian 


Science Monitor. 


T. S. Motzkin, of Hebrew University and the Na- 
tional Bureau of Standards, has been appointed to a 
visiting professorship at the University of California, 
Los Angeles. 


Carleton C. Murdock will retire June 30 as dean of 
the university faculty and professor of physics at 
Cornell University. He has been a member of the 
Cornell teaching staff since 1909 and faculty dean 
since 1945, 


Erwin E. Nelson has resigned as medical director 
of the Food and Drug Administration of the Federal 
Security Agency, to become professor and director 
of the Department of Pharmacology of St. Louis 
University School of Medicine. 


Elburt F. Osborn has been named associate dean of 
the School of Mineral Industries at the Pennsylvania 
State College. He will continue to serve as professor 
of geochemistry and head of the Department of Earth 
Sciences. 


At the regular meeting of the Paleontological Re- 
search Institution, Ithaca, N. Y., on Apr. 5, Katherine 
V. W. Palmer, of Ithaca, was elected director of the 
institution. 


Dean W. Roberts has been appointed director of 
the Commission on Chronic Illness. Dr. Roberts is 
now deputy director of the Maryland State Depart- 
ment of Health. He will sueceed Morton L. Levin, 
New York State Department of Health, who received 
a leave of absence in 1950 to direct the work of the 
commission in its early stages. Dr. Roberts will as- 


- sume his new duties on July 1. 


Dwight L. Ryerson, associate professor of zoology | 


at Pomona College, has been awarded a Scripps Re- 
search Fellowship at the Biological Research In- 
stitute of the San Diego Zoological Society for study 
June 1952-February 1953. The research project is 
in the field of comparative hematology and wil! in- 
volve the characterization of blood samples taken 
from a variety of animals available at the zoo. 


J. R. Schramm, chairman of the Department of 
Botany and director of the Morris Arboretum of the 
University of Pennsylvania, has been awarded the 
Franklin Medal of the American Philosophical So- 
ciety. This medal, designed by St. Gaudens, was 
struck in commemoration of the bicentenary of Ben- 
jamin Franklin, founder and first president of the 
society. 


Paul C. Silva, of the University of California, has 


June 13, 1952 


been appointed instructor in botany in the Depart- 
ment of Botany, University of Illinois, beginning 
Sept. 1. He will offer courses and develop a research 
program in phycology. Natalie Harlan Davis, of New 
York, has been appointed scientific artist in the 
department. 


C. Guy Suits has been appointed a civilian mem- 
ber of the Committee on Electronics of the Depart- 
ment of Defense Research and Development Board. 
Dr. Suits, who is vice president and director of re- 
search for General Electric Company, was formerly 
a member of the RDB Committee on Ordnance, and 
is at present a member of the Special Technieal Ad- 
visory Group of the board and the Joint Chiefs of 
Staff. Civilian members in addition to D. A. Quarles, 
vice president of Western Electric Company and 
president of the Sandia Corporation, and Dr. Suits 
are E. W. Engstrom, research director, RCA Labora- 
tories, and William L. Everitt, dean of engineering at 
the University of Illinois. 


Gordon N. Thayer has been made a vice president 
of Bell Telephone Laboratories with responsibility 
for its military development program and relation- 
ships with the Army, Navy, and Air Force. He sue- 
ceeds Timothy E. Shea, who is resigning to accept 
the office of vice president of Sandia Corporation at 
Albuquerque, N. M., the Western Electric—Bell Labo- 
ratories—operated organization developing military 
applications of atomic energy for the Atomie Energy 
Commission. M. B. McDavitt replaces Mr. Thayer 
as director of transmission development, and A. J. 
Busch succeeds Mr. MeDavitt as director of switching 
development. 


The resignation of Shields Warren as director of 
the U. S. Atomic Energy Commission’s Division of 
Biology and Medicine and the appointment of John 
C. Bugher as his successor have been announced. Dr. 
Warren will become a member of the AEC’s Advisory 
Committee for Biology and Medicine. Dr. Bugher, 
deputy director of the Biology and Medicine Division 
since 1951, has been a member of the International 
Health Division of the Rockefeller Foundation since 
1938. During his association with AEC, Dr. Warren 
continued his service as pathologist at the New Eng- 
land Deaconess Hospital in Boston on a part-time 
basis. He will resume full-time duties there after 
June 30. 


Alfred Weissler, of Washington, D. C., has been 
appointed chief of the Chemistry Branch, Chemical 
Sciences Division, Office of Ordnance Research. Dr. 
Weissler has been staff scientist in the Research and 
Development Division, Office of Chief of Ordnanee, 
Department of the Army. For the past six years he 
has also served as an assistant professor of chemistry 
at the Graduate School, University of Maryland. 


James A. Welch, of the University of Illinois, has 
been appointed assistant professor and assistant ani- 
mal husbandman at West Virginia University. 
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Education 


The Geophysical Institute of the University of 
Alaska is holding regular colloquia twice monthly, 
usually on the first and third Wednesdays. Members 
of the staff and visiting scientists will participate in 
discussions of the aurora, the ionosphere, and back- 
seatter. On Aug. 20 and 27 there will be a preview 
of the papers to be given at the third Alaskan Science 
Conference. Walter I. Flood, Jr., of Cornell, will lec- 
ture at least twice during July and August, and dur- 
ing September Sydney Chapman, of Queen’s College, 
Oxford, will give a series of lectures on “Theories of 
Magnetic Storms and Aurora.” Because of the Chap- 
man lectures and the science conference, there will be 
no regular colloquia during September. 


The Division of Biological Sciences of the Uni- 
versity of Michigan will present its third Summer 
Biological Symposium, dealing with “Biological Regu- 
lations,” July 7-18. Speakers will include Jack Myers, 
Frank H. Johnson, Carroll M. Williams, and Dwight 
J. Ingle. There is no registration fee, and visiting 
seientists are invited. Further information concern- 
ing the program may be obtained from Ursula R. 
Freimarck, 2092 Natural Science Bldg., Ann Arbor. 


Weizmann Institute, Israel, has recently added a 
Department of Experimental Biology, headed by Isaac 
Berenblum, formerly of Oxford University. Asso- 
ciated with him is M. C. Shelesnyak, whose interest 
is in reproductive physiology. New activities con- 
templated include a section that will deal with cell 
genetics, a laboratory devoted to enzymology of ab- 
normal tissues, and the study of the biochemistry of 
cell particulates. A new biological building is being 
erected to provide laboratories for an enlarged staff, 
space for students and visitors, and animal quarters. 


In the Laboratories 


Robert Austin, of Consolidated Engineering Corpo- 
ration, has joined Beckman Instruments as a specialist 
in the development of titration instruments. 


A new center for fresh-water fisheries research, 
to be known as the Rocky Mountain Fishery Investiga- 
tions, has been opened by the Fish and Wildlife Ser- 
vice in the Forestry Building of the Utah State Agri- 
cultural College at Logan. The staff is headed by 
Oliver B. Cope. Chief interest will be in the fishery 
of Yellowstone Lake, where field work has been 
earried on for the past two summers. Fresh-water 
problems in other public lands in the area will prob- 
ably fall within the purview of the new organization. 


Shell Chemical Corporation has concluded negotia- 
tions for the purchase of Julius Hyman & Company 
and has made an agreement with Velsicol Corporation 
for exclusive rights to aldrin and dieldrin, agricul- 
tural insecticides. The Hyman Company will continue 
to be operated under its present name, as a wholly 
owned subsidiary of Shell, and most of the present 
operating and technical personnel will be retained. 


Meetings and Elections 


The third Alaskan Science Conference and the an- 
nual meeting of the Alaska Division of the AAAS will 
be held Sept. 22-28 at Mount McKinley Park Hotel. 
C. T. Elvey, director of the Geophysical Institute, 
University of Alaska, will be chairman of the Geo- 
physies Section, which will have sessions on the 
physies of the aurora, radio propagation, meteorology, 
and other topics. Further information may be ob- 
tained from Dr. Elvey or by writing to the secretary, 
Alaska Division, Box 960, Anchorage. 


The following officers have been elected by the 
American Neurological Association: president, Hans 
H. Reese; president-elect, Roland P. Mackay; vice 
presidents, Thomas K. Davis and James C. White; 
secretary-treasurer, H. Houston Merritt; assistant 
secretary, Charles Rupp. 


A Conference on Magnetism, sponsored by the 
Office of Naval Research, will be held at the Univer- 
sity of Maryland Sept. 2-6. Foreign visitors expected 
to attend and present papers include Louis Neel, 
E. C. Stoner, L. F. Bates, W. Sucksmith, and C. J. 
Gorter. V. Wilson, General Electric Research Lab- 
oratory, Schenectady, N. Y., is in charge of schedules 
for visits to laboratories and universities for the for- 
eign participants, and G. T. Rado, Naval Research 
Laboratory, Washington, D. C., is chairman of the 
program committee. 


Newly elected officers of the Society of Economic 
Paleontologists and Mineralogists are: president, Clif- 
ford C. Church; vice president, Morton B. Stephen- 
son; secretary-treasurer, Cecil G. Lalicker (re- 
elected.) 


West Virginia Academy of Science elected the fol- 
lowing officers at its annual meeting in Buckhannon: 
president, B. G. Anderson; vice president, E. E. 
Myers; secretary, James T. Handlan, Jr.; treasurer, 
James L. Hall. 


Miscellaneous 


The American Society of Biological Chemists has 
awarded funds for travel to the second International 
Congress of Biochemistry, which meets in Paris July 
21-27, to: G. W. Plaut, University of Wisconsin; 
Warwick Sakami, Western Reserve University, and 
E. R. Stadtman, National Heart Institute. 


The imperative need of integrating science is re- 
flected in the rapidly increasing number of associations 
for the advancement of science. Most recent additions 
to the list are organizations functioning under this 
name in Venezuela and Ecuador and, in the Eastern 
Hemisphere, in Ceylon, Burma, and the Philippines. 
Uneseo, through its Natural Sciences Department, is 
sponsoring a coordinating committee of associations 
to maintain contacts and to arrange regional meetings 
that should minimize tendencies on the part of any 
such organization to develop too provincial an outlook. 
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The Association of University Women has awarded 
33 fellowships, totaling $58,700, for the coming aca- 
demic year. Twenty-three of the annual awards went 
to U. S. citizens, one to a Peruvian, and the others to 
women in Switzerland, South Africa, Canada, Aus- 
tria, Norway, Sweden, and England. Stipends range 
from $1500 to $3000 and will support work in both 
science and the humanities. 


Meeting on Oct. 18, in Rio de Janeiro, delegates 
from 12 nations founded a new world medical society 
to be known as the International Fertility Association. 
The first World Congress on Fertility and Sterility 
sponsored by the new society will be held in con- 
junction with the meeting of the American Society 
for the Study of Sterility in New York City next 
May. For further information address Carlos D. 
Guerrero, Secretary-General, Miguel E. Schulz, 10, 
Mexico, D. F., or Abner I. Weisman, Associate Secre- 
tary-General, 1160 Fifth Ave., New York City. 


Recent Deaths 


Edward H. Berger (59), industrial chemist, Rose- 
land, N. J., May 12; Howard W. Blakeslee (72), 
science editor, Associated Press, Port Washington, 
N. Y., May 2; Frederick S. Breed (75), educator, Chi- 
eago, May 16; George L. Brodhead (83), obstetrician, 
New York, May 13; A. Rex Burnette (64), of New 
York, consulting engineer, Camaguey, Cuba, May 2; 
Thomas F. Burns (60), pediatrician, Fall River, Mass., 
Apr. 24; Eugene A. Case (74), pathologist, Phila- 
delphia, Apr. 20; Guido Castelnuovo (87), mathe- 
matician, Rome, Apr. 27; Archibald Church (91), 
neurologist, Pasadena, May 8; Charles G. Cole (80), 
educator, South Orange, N. J., May 16; Allston Dana 
(67), design engineer, Harrisburg, Pa., May 12; 
Marguerite T. Dean (61), dentist, Hernando, Miss., 
Apr. 21; Everett E. Edwards (52), agricultural editor, 
Bethesda, Md., May 1; James H. Edwards (74), econo- 
mist, Fort Lauderdale, Fla., May 18; John B. Ekeley 
(81), chemist, Boulder, Colo., Apr. —. 

Heman C. Fogg (57), chemist, Dover, N. H., May 5; 
Alger C. Gildersleeve (83), civil engineer, New York, 
May 3; Samuel G. Gordon (54), mineralogist, Cin- 
cinnati, May 17; Russell L. Haden (63), medical di- 
rector, Red Cross national blood program, Cleveland, 
Apr. 26; Hugh E. Hale (78), civil engineer, New 
York, Apr. 30; Robert L. Hallett (70), mining engi- 
neer, New York, May 17; Virginius B. Hirst (61), 
otolaryngologist, New York, May 9; Edward Hoenig 
(70), gynecologist, New York, May 3; Percy Hughes 
(80), of Belvidere, N. J., psychologist, Clinton, N. J., 
Apr. 22; Clark L. Hull (67), psychologist, New 
Haven, Conn., May 10; Leonard Johnstone (—), wire- 
less pioneer, Wilmot Station, N. S., May 6; Carleton 
P. Jones (71), chemist, Amherst, Mass., May 16; 
Frederick A. Jostes (56), orthopedic surgeon, St. 
Louis, May 19. 

Frank A. S. Kautz (76), obstetrician, Cincinnati, 
May 12; George W. Knight (74), chemist, Philadel- 
phia, May 14; H. A. Kramers (57), physicist, Leyden, 
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Netherlands, Apr. 24; Karl Krug (79), electrical en- 
gineer, Moscow, Apr. 26; Henry A. Laessle (80), 
otolaryngologist, Philadelphia, May 13; Arthur B. 
Lamb (72), chemist, Cambridge, Mass., May 15; 
Jorge A. Lieras (68), electrical engineer, author, and 
astronomer, Bogota, Colombia, Apr. 20; Wm. F. 
Lynch (71), surgeon, Worcester, Mass., May 2; G. W. 
McCoy (75), epidemiologist, Washington, D. C., Apr. 
2; Charies E. MacQuigg (67), engineer, Columbus, 
Apr. 24; Nikolai Maksimov (73), plant physiologist, 
Moscow, May 9; Arthur B. Meservey (67), physicist, 
Hanover, N. H., May 8; Ernest B. Mongel (76), eye 
specialist, Philadelphia, May 12; Maria Montessori 
(81), educator, Noordwijk, Netherlands, May 6; 
Joseph W. Mountin (61), public health authority, 
Washington, D. C., Apr. 26. 

Morris H. Nathanson (59), physician and educator, 
Los Angeles, Apr. 24; Aven Nelson (93), botanist and 
educator, Colorado Springs, Mar. 31; Joseph S. 
Newell (54), aeronautical engineer, Boston, May 5; 
Albert B. Newman (64), chemical engineer, New York, 
May 9; Charles W. Norton (62), research engineer, 
Lakeville, Mass., May 3; Thomas Ordway (75), path- 
ologist, Albany, N. Y., May 12; Benjamin O’Shea 
(75), former president, Union Carbide & Carbon 
Corporation, Lester Manor, Va., May 2; Edward C. 
Phillips (74), astronomer, St. Andrew-on-Hudson,- N, 
Y., May 9; John B. Price (69), otorhinolaryngologist, 
Norristown, Pa., May 11; Paul H. Ringer (70), spe- 
cialist on pulmonary diseases, New York, May 8; 
Alan M. Rodgers (62), engineer, Albany, N. Y., Apr. 
22; Pavel Romanov (56), specialist on light industry 
and leather processing, Moscow, Apr. 26. 

Benedict Saurino (47), statistician, Philadelphia, 
May 9; Traugott Schuck (68), obstetrician and sur- 
geon, Hoboken, N. J., May 15; Ellwood D. Schuster 
(84), civil and mining engineer, Franklin, N. J., Apr. 
29; John S. Shaw (67), of Wilmington, Del., safety 
engineer, Houston, Tex., Apr. 26; Ernest G. Sloman 
(57), dentist and oral surgeon, Madera, Calif., Apr. 
30; Elmore G. Smith (51), logistics expert, Formosa, 
Mar. 13; P. G. Spilsbury (65), consulting engineer, 
Washington, D. C., May 3; Arthur Staples (83), edu- 
eator, Wrightsville Beach, N. C., May 1; Julius W. 
Sturmer (82), pharmaceutical chemist, Collingswood, 
N. J., May 4. 

Rollin H. Tanner (77), educator, Thomaston, Me., 
Apr. 23; Eugene Theimer (—), of East Orange, N. J., 
research chemist, Hoboken, N. J., May 5; Harry G. 
Thomas (82), of Pawling, N. Y., physician, New York, 
May 6; Thomas G. Tickle (61), otologist, New York, 
Apr. 26; C. Laurence Warwick (63), civil engineer, 
Philadelphia, Apr. 23; George B. Waterhouse (69), 
metallurgist, Cambridge, Mass., May 10; James Wat- 
son (64), psychiatrist, Cleveland, Apr. 27; Lucius A, 
Whipple (65), educator, Greenville, R. I., Apr. 20; 
John J. White (69), industrialist, Greenwich, Conn., 
May 15; Louis Wirth (54), of Chicago, sociologist, 
Buffalo, N. Y., May 3; Fannie H. Yarow (65), ob- 
stetrician and gynecologist, New York, May 9. 
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Technical Papers 


Preprotection of Mice against X-Irradiation 
Mortality by Sodium Nitrite* 


L. J. Cole, V. P. Bond, and M. C. Fishler? 


U. S. Naval Radiological Defense Laboratory, 
San Francisco, California 


It is generally recognized that ionizing radiations 
elicit the formation of highly reactive oxidants (con- 
sidered to be OH and O,H radicals, and H,O,) in 
aqueous media containing dissolved oxygen (1-3). 
There are indeed reasons to believe that many of the 
observed biological effects of ionizing radiations are a 
consequence of the chemical reactivity of these oxi- 
dants. The studies of Barron et al. (4, 5) have shown 
that moderate doses of x-rays can inactivate certain 
cellular enzyme systems by virtue of oxidation of es- 
sential sulfydryl groups in these enzymes. The demon- 
stration by Dowdy and his co-workers (6) of the 
protective effect of anoxic anoxia against lethal doses 
of x-rays in rats constitutes additional evidence for 
the role of radiochemical reactions involving oxidants 
in irradiation injury. Hypoxia secondary to methemo- 
globinemia has been invoked as a possible explana- 
tion for the protection afforded by p-aminopropiophe- 
none against 800 r in CF, mice (7). One may inter- 
pret also the radiation protection afforded by pre- 
irradiation administration of cysteine (8) and gluta- 
thione (9) as being due to the reducing (i.e., anti- 
oxidant) properties of these compounds rather than 
to the presence of sulfydryl groups per se. In a series 
of experiments designed to screen a number of pos- 
sible protective agents, sodium nitrite, a reducing 
agent which can also elicit methemoglobinemia, was 
reported to be ineffective when administered prior to 
irradiation of mice with 800 r (10). 

In the course of studies on the modification of radio- 
sensitivity in animals, based on considerations to be 
discussed later, a protective effect against x-ray-in- 
duced mortality of mice was observed when sodium 
nitrite (NaNO,) was administered prior to x-irradia- 
tion. The present preliminary report describes the 
results obtained. 

LAf, mice of both sexes, approximately 6 weeks 
old, and weighing 20-25 g, were used throughout. 
The animals were allowed free access to food (Purina 
laboratory chow) and to tap water at all times. Con- 
trol and experimental animals were irradiated simul- 
taneously, caged together in groups of 5 each, and 
otherwise treated similarly. In all experiments the 

1This work was supported, in part, by funds provided by 
the Bureau of Medicine and Surgery of the Navy Depart- 
ment. The opinions and assertions contained in this report 
are the private ones of the writers and are not to be con- 
strued as official or reflecting the views of the Navy Depart- 


ment or the naval service at large (Article 1252, U. S. Navy 
Regulations, 1948). 


* With the technical assistance of M. Ellis. 


control and experimental groups were matched with 
respect to age, sex, and body weight. 

The irradiation source was a Westinghouse Therapy 
Unit. The radiation factors were 250 kvp; 15 ma; 
0.5 mm Cu plus 1-mm Al filter; HVL, 1.5 mm Cu; 
target-to-skin distance, 100 em; dosage rate, 25 r/min, 
as measured with a Victoreen r-meter placed in air 
at the position of the mice. Each radiation dose was 
delivered in a single exposure. During irradiation the 
mice were contained in individual, perforated lus- 
teroid centrifuge tubes, placed radially on a cireular 
wooden turntable platform rotated at 3.5 rpm to as- 
sure uniformity of radiation dosage. 

Sodium nitrite (CP) was dissolved in M/15 phos- 
phate buffer pH 7.2 to a final concentration of 5 mg 
NaNO, /ml. Either 0.5 or 0.25 ml of this solution was 
administered intraperitoneally approximately 4% hr 
before irradiation. The control irradiated groups re- 
ceived equivalent amounts of phosphate buffer. Daily 
weight changes and survival up to 30 days post- 
irradiation were used as criteria for evaluation of 
protective effect. 

A summary of the results of the three separate 
experiments is presented in Table 1. The data reveal 
that preirradiation administration of NaNO, reduces 
markedly the mortality of mice resulting from a 
single-dose whole-body irradiation. Of the control 
group of 19 mice exposed to 600 r in Expt. I, 84% 
were dead at the conclusion of the 30-day period, 
whereas none of the 16 nitrite-treated animals, receiv- 
ing 100-125 mg NaNO,/kg body weight, were dead. 
Definite, but less marked, protection was obtained also 
in the experimental group which had received 1.25 mg 
NaNO, (equivalent to 62 mg/kg). In Expt. III, 100% 
of the control group of mice exposed to 750 r were 
dead at 30 days, whereas only 22% of the nitrite- 
treated group (2.5 mg NaNO,/mouse) had sue- 
cumbed. These differences are statistically highly sig- 
nificant. 

The weight curves represent averages of daily in- 
dividual body weights expressed as percentages of 
preradiation weight. It is apparent from Fig. 1 that 
the NaNO,-treated animals receiving 600 r whole- 
body x-irradiation exhibited a maximum weight loss 
of only 7% by the seventh day postirradiation, after 
which a steady increase in body weight was observed, 
whereas the control group showed a_ precipitous 
weight loss starting approximately 8 days post- 
irradiation, and continuing to a maximum weight loss 
of 25% on the fourteenth day. Mortality was heaviest 
during this period. A similar differential in weight 
loss between the NaNO,-treated experimental group 
and the control group, all receiving 750 r, is shown 
in Fig. 2. 

The previously observed failure of sodium nitrite 
to protect against irradiation (10) may be ascribed 
to differences in the strain of mice used or, more 
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TABLE 1 


EFFECT OF PRETREATMENT WITH SopiuM NITRITE ON MorTALITY oF MICE 
AFTER TOTAL-Bopy X-IRRADIATION 


Survival at 30 days 
postirradiation 


Expt. No. No. mice Treatment X-ray Cal P 
Number Percentage 
16 2.5 Mg NaNO 600 16 100 
I 19 Phosphate buffer 600 3 16 < sees 
6 2.5 Mg NaNO, None 5* 83 
I 18 1.25 Mg NaNO, 600 9 50 0.03 
18 Phosphate buffer 600 3 17 s 
18 2.5 Mg NaNO 600 17 94.5 
I 20 Phosphate buffer 600 5 25 < Gseeee2 
5 2.5 Mg NaNO, None 5 100 
III 9 2.5 Mg NaNO, 750 7 78 < 0.001 
10 Phosphate buffer 750 0 0 


* One animal died 30 min after injection. 


likely, to the large dose of irradiation employed. The 
dose of 800 r used by these workers, expressed as 
percentage of the LD,, under the conditions em- 
ployed, appears to exceed the dose limit at which 
protection is observed. 


| 

| 

DOSE 600r a 

number of animals surviving. | 


POST IRRADIATION (éoys) 


Fic. 1. Effect of sodium nitrite pretreatment on body 
weight of mice exposed to 600 r. 


Feinstein et al. (11) have presented experimental 
data which indicate that the activity of mouse liver 
catalase is decreased after intraperitoneal injection 
of H,O, and after whole-body x-irradiation. They 
concluded that “H,O, may play a significant role in 
radiation toxicity.” Although the role of the enzyme 
catalase as a limiting factor in protection against 
radiation injury in mammals has not been established 
conclusively, an attempt to account for the action of 
NaNO, in modifying the radiosensitivity of mice leads 
to some interesting speculations when viewed in the 
light of the results of Chance’s studies on catalase 
kinetics. Chance (12) has shown that the reaction of 
catalase with H,O, involves first the formation of a 
catalase-H,O, complex. Once formed, however, this 
complex does not decompose spontaneously under 
ordinary circumstances but is relatively stable unless 
collision and reaction with a donor molecule occur. 
It is of the greatest interest, so far as the present data 
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are concerned, that the decomposition of the catalase- 
H,0, complex is greatly accelerated by sodium nitrite, 
ethanol, methanol, or sodium formate (13, 14). 
Chanece’s detailed investigations clearly indicate that 
a second order reaction oceurs between the catalase- 
H,O0, complex and a donor molecule, resulting in the 
coupled oxidation of the donor. In addition, the cata- 
lases specifically bring about the oxidation of primary 
and secondary alcohols and related structures. It is of 
interest to note here (as has Chance) that the strue- 
ture of nitrous acid resembles that of a secondary 
alcohol. 

If one assumed, then, that catalase activity leading 
to the destruction of H,O, (and possibly of organic 
peroxides) is a limiting factor in radiation injury in 
the mammal, it seems not unreasonable to anticipate 
that an accelerated decomposition of H,O,, in the 
presence of an excess of suitable donors, would lead 
to protection against the effects of ionizing radiation. 
It is proposed, therefore, that a mechanism such as 
this may be involved in the protective effect against 
x-irradiation here observed with NaNO, pretreatment 
of mice. That this hypothesis may be valid is sug- 
gested by recent experimental data reported by Hol- 
laender et al. (15), who have found that the lethal 
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Fie. 2. Effect of sodium nitrite pretreatment on body 
weight of mice exposed to 750 r. 
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effect of x-rays on bacterial cells was reduced sig- 
nificantly by sodium formate, ethanol, and glycols. 
On the basis of the present discussion, these com- 
pounds would be expected to accelerate the decom- 
position of H,O, by catalase and thus prevent the 
accumulation of deleterious concentrations of this 
oxidant. 

The possibility that the radiation protection af- 
forded by sodium nitrite may be mediated through 
methemoglobin formation is not excluded. This ex- 
planation is open to question, however, since the 
degree of methemoglobinemia induced by the doses of 
sodium nitrite used by Rust et al. (10) (100 mg/kg), 
which failed to protect, was comparable to that pro- 
duced by doses of p-aminopropiophenone which af- 
forded definite protection (7). Studies directed toward 
the elucidation of this question are in progress. 
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A Simple Stage-mounted 
Micromanipulator 


Iben Browning and Lloyd S. Lockingen 


Department of Biology, The University of Texas 
M. D. Anderson Hospital for Cancer Research, Houston 


Transplanting inclusions of a few ecubie microns 
volume between living cells is one of the primary ob- 
jectives of this laboratory. In planning procedures 
for making such transfers it became apparent that a 
micromanipulator having the following characteristics 
was essential : 

1) Control in three dimensions to a tolerance of about 
1 

2) A range of 0.4 mm in each dimension, movement 
being essentially rectilinear. 

3) Syringe intake and output with a volume control 
tolerance of 1 x 10" ml. 

4) Operation under oil immersion with phase contrast 
objectives. 
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The principle utilized in the design of this instru- 
ment is that of differential thermal expansion using 
electrically heated bimetallic elements as motion 
sources. The foregoing principle has not previously 
been employed in micromanipulative equipment ac- 
cording to the literature available to us. For its de- 
signed function this model has certain advantages 
over the pneumatic or strictly mechanical manipu- 
lators. The primary advantage enjoyed by this ma- 
nipulator is its small dimensions, which permit it to 
be mounted on the stage of the microscope. Remote 
control is effected electrically. 

Hypodermie action is obtained by electrically heat- 
ing a hollow glass needle whose effective volume change 
depends upon the internal volume of the needle used, 
the coefficient of expansion of the filling liquid, the 
operating temperature range of the heater, and the 
portion of the total volume heated. 

Construction of an appropriate needle requires 
some practice but becomes a simple procedure. The 
needles used in our study are made from Pyrex glass 
tubing, and are 2-3 em in length, with one end closed 
and the other end drawn out to an internal diameter 
of approximately 1 u. The walls are relatively thin, 
giving a total external diameter of approximately 2 n. 
The needle is completely filled with freshly distilled 
water, which has very little dissolved gas in it. The 
low dissolved gas component prevents separation of 
gas bubbles from the liquid with which the needle is 
filled. Such gas bubbles give a “mushy” effect in vol- 
ume control. When heat is applied to the needle, the 
liquid expands and ejects a proportional part of its 
volume; the reverse occurs upon cooling. On occasion, 
volume control has been stable down to approximately 
1 (1x 10-1? ml). 

The organisms being used in our experiments are ex- 
tremely thermosensitive, yet the heat produced by this 
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apparatus has never been a source of difficulty. If un- 
shielded, the entire apparatus operates best in a rela- 
tively constant air-flow. 

In principle, the operation of the “bow” portion of 
the micromanipulator (Fig. 1)! is as follows: There 
are two heaters on sides A and B, respectively. These 
heating coils are wrapped around a continuous bi- 
metallic element. When sides A and B are heated 
simultaneously from a reference temperature, they go 
forward equally and have the effect of ramming the 
needle forward. If power be decreased on both sides, 
the cooling which follows permits the bimetallic ele- 
ment to bend back and withdraw the needle from its 
forward position. If side A be heated while side B is 
cooling, the sides will bend forward and backward, 
respectively, thus producing lateral motion in the di- 
rection of side B. The converse produces lateral mo- 
tion in the opposite direction. Attached to the bow 
is a second bimetallic element (C) placed so that its 
plane is parallel to the stage of the microscope. When 
this element is heated it bends downward and when 
permitted to cool it bends upward. This direction of 
bending is a safety factor to prevent breaking the 
needle in ease power should accidentally be cut off. 

The entire apparatus is mounted on a Bakelite 
block, which is in turn provided with a vertical mo- 
tion screw, and is hinged at the front end. Counter- 
sunk into this piece of Bakelite are two Alnico mag- 
nets, which hold the entire apparatus steady on a 
small steel plate mounted on the microscope stage 
(Fig. 2).2 In operation, the apparatus is moved by 
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hand so that the needle tip comes into view in the 
microscopic field, then control is taken over electri- 
eally for micromanipulative procedures. Such manual 
control of gross motion has been found entirely ade- 
quate for our purposes. The apparatus has two main 
features in its favor: (1) Since the small steel plate 

1The magnet-attached bow-base was designed and fabri- 
cated by Bailey Moore of this institution. 


2 Manufacture of this very simple, cheap micromanipulator 
is planned by the American Optical Company. 
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is attached directly to the microscope stage, no heavy 
additional stand is needed. (2) The entire apparatus 
is very close to its work and is remarkably free from 
vibration. 

The period of movement from one side of the field 
to the other (under 1.25 N.A. oil immersion) is ap- 
proximately 12 see. The control, being electrical, is 
subject to additional refinement, such as a “joystick,” 
or any number of modifications that the individual 
might wish to insert. 


Manuscript received December 31, 1951. 


Comparative Histological Studies of 
Endocrine Glands of Yellow (A”a) 
and Non-agouti (aa) Mice in Relation 
to the Problem of Hereditary Obesity* 


Frederick H. Kasten? 
Department of Zoology, University of Texas, Austin 


Yellow mice (A¥%a) show a hereditary tendency to 
become obese. The yellow gene in mice (A”) causes 
obesity irrespective of color combinations carried with 
it, even when the yellow coat color is suppressed, as 
in albino combinations. The increased weight is due 
to excess fat, which is deposited particularly around 
the viscera and in the subcutaneous region (1). Obes- 
ity in these mice is due to increased food intake (2-4), 
as well as to less energy expended in body work (4). 
The latter fact agrees with the observation that these 
mice have a lower basal metabolism than normal mice 
(5). 

Comparative growth eurves have shown that the 
adiposity is more marked in yellow females than in 
yellow males. Also, ovariectomized nonyellow females 
become as obese as normal yellow females (1, 6). It 
was further pointed out (6) that both male and female 
yellow mice show a striking decline in obesity after 18 
months of age. Obese yellow females show decreased 
fertility compared to other mice (1, 5); this has been 
denied (7), but the evidence in support of the latter 
view is not strong. Weitze (7) performed parabiotic 
experiments between various combinations of yellow 
and nonyellow mice. Her results indicate that the 
endocrine system of yellow mice is definitely related 
to the development of obesity in these animals. She 
studied the histology of the pituitary gland in obese 
mice and reported it to be normal. 

The picture is further complicated by the observa- 
tion that inbred yellow mice fail to become obese when 
fed normal laboratory diets (6), although they attain 
a body weight slightly greater than that of their non- 
yellow littermates (8). The tendency for inbred yel- 
lows to remain slightly heavier than nonyellows was 
also observed in the present study (Fig. 1), and, if 

1The writer wishes to acknowledge his appreciation to C. 


P. Oliver and to W. F. Blair for their guidance and aid dur- 
ing the course of this problem. 


2 Rosalie B. Hite predoctoral fellow, Feb. 1951-Sept. 1951. 
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Fic. 1. Comparison of weight-age curves of inbred yellow 
males (Y-strain) and C57 (black) males and females. Note 
the tendency for inbred yellow males to remain slightly 
heavier than nonyellows. 


fed a high fat diet, they become as obese as “hybrid” 
yellows on a normal diet. Nonyellow littermates do 
not become obese on a high fat diet (8). 

In view of the fact that endocrine abnormalities 
are indicated in obese yellow mice (9), a comparative 
histological study of endocrine glands was undertaken. 
The mice used in the study* were mainly of two genetic 
types, A¥a (yellow) and aa (black). A few mice were 
used that carried the chinchilla gene homozygous, 
cc", in addition to the A¥%a genes; these mice are 
cream in color and become obese. Mice of these genetic 
types were divided into five age groups ranging from 
35 to 360 days of age. Endocrine glands were studied 
from 24 black mice and 20 mice carrying the yellow 
gene; both sexes were included. These animals had 
not been mated for at least 1 month prior to the study. 

Animals were killed by etherizing, and the thyroid 
and adrenal glands and testes or ovaries were rapidly 
dissected out in saline solution. These organs were 
fixed in Bouin’s fluid, embedded in paraffin, and 
stained with hematoxylin and eosin. In order to ob- 
tain a valid comparison of ovaries from different 
animals, all females were killed during the estrus por- 
tion of their eyeles, as determined beforehand by 
vaginal smears. 

Quantitative determinations were made by use of 
a slide micrometer and camera lucida. Measurements 
were made of the height of the epithelial cells of the 
thyroid follicles, the largest diameters of thyroid 
follicles, and the widths of the different layers of the 
adrenal glands. A count was taken of the numbers of 
primary follicles, Graafian follicles, and corpora lutea 
per ovary, and measurements were made of the larg- 
est and smallest diameters of each of these follicle 
types in the ovaries. These comparative measurements 
were treated statistically to determine significant 
differences. 

Results of the measurements, as well as of qualita- 


®* The writer is grateful to L. B. Russell for her generosity 
in supplying some of the mice used in the study. 
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tive observations, revealed no significant differences in 
the thyroid glands, adrenal glands, and testes in the 
black mice and the mice carrying the yellow gene. The 
ovaries of obese yellow females showed significant 
differences from those of nonyellows. These differences 
include the presence of a few or no corpora lutea, a 
highly vascularized condition, and the presence of 
darkly stained cells in the fat tissue surrounding the 
ovary. The darkly stained cells appear to resemble 
the stroma of the ovary, but this particular anomaly 
needs further study. Photomicrographs of these differ- 
ences are shown in Figs. 2 and 3. These ovarian 
anomalies are not found in yellow mice that are only 
slightly obese. 

The presence of ovarian anomalies correlates with 
previously mentioned reports of low fertility in obese 
females (1, 5). Also, the onset of obesity coincides 
closely with the age at which sexual maturity is at- 
tained. This may be noted in various growth curves 
which have been published (1, 4, 6, 8). The writer also 
was unable to obtain successful matings using obese 
yellow females 8 months old. Further, it was difficult 
to obtain typical estrus stage smears from obese 
yellow females during a 2-week period. More data 
are being collected on the estrus cycle in obese females. 

Sterility in obese females is apparently a phenome- 
non associated with obesity. Inasmuch as obesity pre- 
cedes sterility and there are no ovarian anomalies in 
mildly obese mice, the path of gene action appears 
to be as follows: A’~——obesity>—>~— sterility. A 


Fic. 2. Ovary from obese female 7 months old, weight 37 
g. Note the many vascularized spaces. Atretic follicles and 
Graafian follicles are visible, but no corpora lutea are pres- 
ent. 
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Fic. 3. Fat tissue surrounding ovary from obese female 8 
months old, weight 42 g. Anomalous areas of darkly stained 
cells are widespread. 


similar suggestion has been made recently by Ingle 
(10). This scheme is supported by observations of 
adiposity effects in preadolescent children, who com- 
monly show delayed puberty. Simple weight reduc- 
tion by dietary means results in the fairly prompt 
establishment of puberty (3). Obesity is also associ- 
ated with other endocrine anomalies in man, some of 
which have a hereditary basis (9). It is conceivable 
that the path of gene action follows the scheme 
obesity<-— A" sterility, although this sequence is 
improbable in view of the observations discussed 
above. Pleiotropic effects have been observed in vari- 
ous organisms, but some of them have been shown 
to be spurious (11). 

One might expect obese male mice also to show 
gonadal anomalies. This has been observed to some 
extent in rats made obese by overfeeding or by under- 
activity (10). Yellow males examined in the present 
study were only slightly obese, and their testes showed 
normal spermatogenie stages. In addition, spermato- 
zoa and interstitial cells appeared normal when com- 
pared to black mice. It would have been desirable to 
examine the testes of very obese males, but because of 
technical difficulties, this was not done. More exact 
data on the fertility of these obese males, as well as 
inbred yellow mice, would also be desirable. Attempts 
to influence obesity and sterility by means of endo- 
crine preparations have not yet been made. 

Obesity in mice carrying the yellow gene is caused 
by an increase in food intake and less physical activ- 
ity. These two effects of the gene are not primary ones 
and are mediated by metabolic dysfunctions involving 
the endocrine system. Data presented here support the 
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hypothesis that obesity resulting from this hormonal 
disorder upsets normal ovarian function, causing 
sterility. The possibility that the ovary itself is the 
site of the hormonal disorder causing obesity is not 
excluded by this hypothesis. 
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Automatic Microtome 


V. Bush 
Carnegie Institution of Washington, Washington, D. C. 


This paper will describe a new instrument and 
method for automatically cutting and mounting thin 
sections of embedded biological specimens. 

The manual method now used has several disad- 
vantages. It is laborious, since the eut sections have 
to be mounted manually; the pressure of the knife on 
the soft impregnating material causes distortion, 
sometimes as much as 10%; the sections are not regis- 
tered for rapid examination of corresponding areas. 
These disadvantages are inherent in the method of 
first cutting sections from the top of an impregnated 
block and then mounting them. Convenience and im- 
provement of register should therefore be obtained 
by a method which, in effect, mounts the sections first 
and slices them off afterward. 

The automatic microtome does in fact combine the 
operations of mounting and slicing in such a manner 
that the specimen tissue is supported by the mounting 
film during the slicing. As a result there is obtained 


Fic. 1. Film .003” thick showing mounted sections of 90- 
mm pig kidneys. 
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Fic, 2. General view of the automatic microtome. 


a strip of film base with the sections mounted at in- 
tervals as shown in Fig. 1. Registration is precise with 
respect to the film perforations within the tolerances 
common to motion-picture technique. Since the sec- 
tion is firmly supported while being cut, distortion has 
been practically eliminated. 

Fig. 2 shows a general view of the automatic micro- 
tome, A Spencer instrument was used as a basis for 
its development. The added features consist of a film- 


Block support— 


Vertical axis— 


handling mechanism and a device for pressing the film 
onto the block and guiding and supporting the film 
during the slicing stroke. The microtome is motor- 
driven at 10 sections/min, and controls are by cams 
so that all operations are automatic. 

The film-handling mechanism follows motion-pic- 
ture techniques except for departures necessitated by 
the use of thin base and relatively high tension. The 
film base used is of standard 35-mm width, but is 
thinner than standard.’ With film .0035” thick it has 
been found possible to cut specimen sections down to 
10 u successfully. Film base .002” thick will permit 
thinner sections but is more difficult to handle. With 
thin base film of this sort, care is required in the 
construction of the film-advancing mechanism. This 
is of the usual claw type, with lateral registration ob- 
tained from the edge of the film. It has been found 
necessary to hold the film under considerable econ- 
stant tension to ensure registration. Clamps hold the 
film during the slicing stroke. The claw mechanism 
operates on several perforations to avoid distortion 
at this point. Its stroke is limited by an adjustable 
stop in order to ensure longitudinal registration; the 
usual method of securing this by pins is not satis- 
factory with thin film in the presence of tension. 


1 Eastman Kodak Company and E. I. du Pont de Nemours 
& Company have kindly supplied special film. 
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Fic. 3. Scheme for automatically applying serial sections to 35-mm perforated cellulose acetate film. This diagrammatic 
median view shows the block support carrying an embedded embryo, with the knife completing a cut with the pressure bar 
still in the functioning position. Forward motion is indicated by a solid arrow on the film, and reciprocal motions are indi- 
cated by solid—broken-line arrows. The lateral film guide moves with the pressure bar but is carried on a separate mount. 
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Fic. 4. View of construction of the automatic microtome. B, specimen block; F, film; G, guide roller; K, knife; P, 


presser blade; R, roller. 


The heart of the device is the mechanism that guides 
and supports the film during the operation of the 
knife. The diagram in Fig. 3 shows the relations 
sought, and Fig. 4 gives a view of the construction. 

The specimen, usually double-embedded to form a 
block, is at B in Fig. 4. The film F, when the knife is 
remote, is stretched over the surface of this block and 
in light contact with it. In this position it is advanced 
to a new frame and clamped. The roller R, the presser 
blade P, and knife K, and the guide roller G are 
mounted together on the knife carriage. There is pro- 
vision for holding the tension in the film constant as 
the carriage moves forward. 

In operation, the knife carriage advances carrying 
the presser blade across the block above the film and 
the knife blade through the block under the film. As 
the block is sliced the presser blade controls the eurva- 
ture of the film at the point of cutting the double- 
embedded matrix and tissue. Full bonding occurs 
practically simultaneously with the cutting. The roller 
R is employed to keep the film clear of the presser 
blade on its return stroke. With double-embedded 
specimens and acetate film base, good adhesion is ob- 
tained without added adhesives. After the section is 
eut, the presser blade is raised and the knife carriage 
returns, whereupon the film is advanced and clamped 
for the next stroke. 

The position of P with respect to the knife edge 
needs careful adjustment. It must be brought parallel 
to the knife edge by two adjustments and set at a 
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proper distance in advance of the knife. The pressure 
it exerts is adjustable, and there is a stop to prevent 
it from descending too far. The positions of the knife 
and the guide roller and the tension are also adjust- 
able. These are all fairly critical adjustments. When 
they are once made, the device will operate indefinitely 
to give satisfactory sections of a given thickness.” 

The film with its mounted sections is surprisingly 
rugged. It has been found desirable, however, to wind 
a thin protecting film with the working film as it goes 
onto the take-up spool. 

Sections mounted on film in this manner are con- 
venient to use. Treatment, such as staining, may be 
done while handling the film, by the usual photo- 
graphic equipment. In this connection it will un- 
doubtedly be desirable to use film base material other 
than cellulose acetate for some processing purposes. 
Projection or examination under the microscope is 
facilitated, since ordinary 35-mm film-handling equip- 
ment can be used to bring successive sections into 
register. Copies may readily be made with ordinary 
motion-picture equipment. The basie principle of the 
microtome—that is, the support of the section during 
the period when it is being cut—has been applied to 

2 The first model of the machine was built by W. R. Hors- 
field, now of Bermuda. My thanks are especially due to 
Osborne O. Heard, of the Department of Embryology, who 
carried out the difficult process of removing faults from the 
machine, and succeeded in producing excellent sections. W. 
F. Steiner and L. A. Horton, of the Department of Terres- 


trial Magnetism, made final alterations necessary for fully 
precise registration. 
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frozen sectioning techniques. Certain other manipu- 
lations, to be described in later papers, are also 
facilitated. 


Manuscript received April 25, 1952. 


Histochemical Demonstration of 5-Nucleo- 
tidase Activity in Cell Nuclei* 


M. Wachstein and E. Meisel 


Department of Pathology, St. Catherine’s Hospital, 
Brooklyn, New York 


Evidence has been brought forward recently which 
seriously questions the value of histochemical meth- 
ods for the localization of alkaline (1) and acid (2) 
phosphatase within cellular structures. In the case of 
alkaline phosphatase, nuclear staining is seen in 
many tissues with the Gomori (3)—Takamatsu (4) 
technique, but not with the azo-dye method (5, 6). 
All or part of this nuclear activity may, however, be 
due to unspecific staining, since cell nuclei absorb 
phosphatase, which readily diffuses from tissue com- 
ponents with high activity, as well as calcium phos- 
phate which has been split off the substrate in the 
Gomori—Takamatsu method (1, 7-9). 

In the present communication, evidence is presented 
that an enzyme attacking adenosine-5-phosphorie acid 
(muscle adenylie acid), first found by Reis (10, 11) 
in various tissue extracts, can be localized not only in 
the cytoplasm but also in the nuclei of some tissues. 
Such a 5-nucleotidase, differing from the unspecific 
phospomonoesterase, has been previously demon- 
strated histochemically (12, 13). 

Thin slices of tissue were fixed in ice-cold acetone 
for 24 hr, then dehydrated for 24 hr in absolute al- 
cohol or cedar wood oil and cleared in 2 changes of 
xylol for 1 hr each. Paraffin sections were cut at 5 u 
and incubated in the substrate at 37° C. The substrate 
contained 1.44 x 10-* M adenosine-5-phosphorie acid,? 
8.0x10-? M calcium chloride, 1x 10-? M magnesium 
sulfate, and 2 x 10-1 M 2-amino-2-methyl-1,3 propane- 
diol buffer at pH 8 (14). The sites of formed eal- 
cium phosphate were visualized by treatment with 
cobalt nitrate followed by diluted ammonium sulfide. 
The adenosine-5-phosphorie acid was added to the 
substrate mixture as dry powder (50 mg/100 ee). In 
preliminary experiments this amount was found to 
be the smallest that gave satisfactory results. The con- 
centration of calcium chloride was within the range 
suggested recently by Gomori (12, 15). Gomori 
pointed out that a high concentration of calcium 
would substantially decrease the solubility of the 
formed calcium phosphate and thus prevent unspe- 
cifie staining caused by secondary absorption of the 
dissolved calcium phosphate from the substrate. 

1This work was supported by a grant from the Damon 
Runyon Memorial Fund for Cancer Research, Inc. 

2 The adenosine-5-phosphoric acid was obtained from Sigma 
Chemical Co., St. Louis, Mo., and from Schwarz Laboratories, 


Ine., New York. Identical results were obtained with both 
preparations. 
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Myometrium of fresh surgically removed uteri and 
aorta of recently killed rabbits was used. In both 
tissues the usual technique for demonstrating alkaline 
phosphatase with glycerophosphate as substrate buf- 
fered at either pH 8 or pH 9 revealed only staining 
of capillaries in the myometrium and of the endo- 
thelial layer in the aorta. No other structures showed 
activity even if the incubation time was extended to 
12 hr. 

5-Nucleotidase activity was demonstrable in the 
cytoplasm of smooth muscle fibers, interstitial fibro- 
blasts, and the cells composing the wall of the myo- 
metrial arteries after 3 min incubation and increased 
markedly in the following minutes. Staining was al- 
ways diffuse and even. The coating of sections with 
celloidin did not alter the results. For comparison, 
frozen sections cut at 10-15 u were prepared from 
fresh, unfixed uteri, as well as from material which 
had been fixed for 24 hr in ice-cold acetone. In these 
preparations enzymatic activity in cytoplasm and 
nuclei could be recognized after 2-3 min and was 
quite distinct after 4 min. The distribution of histo- 
chemically demonstrable enzymatic activity was iden- 
tical with that seen in paraffin sections. Excellent 
preparations for microscopic study were obtained in 
paraffin sections after an incubation period of 10-60 
min. Within the nuclei the nuclear membrane, nucleoli 
and chromatin particles were stained. Within the cyto- 
plasm of both the smooth muscle cells and the fibro- 
blasts fine dark staining fibrils could be recognized 
(Fig. 1). If the incubation period was extended over 


Fic. 1. Myometrium from human uterus. Paraffin section 
incubated for 10 min. Note prominent nuclear staining and 
fibrillar structure of cytoplasm. x 500. 
several hours, all cellular details were obliterated by 
the heavy deposit of calcium phosphate after its vis- 
ualization as dark cobalt sulfide. 

With the rabbit aorta activity was demonstrable in 
6 min and was quite distinct after 10 min incubation 
in paraffin sections (Fig. 2). Nuclear staining in 
smooth muscle fibers and fibroblasts was as prominent 
as in the myometrium. The cytoplasm of these cells 
showed a comparable amount of activity, whereas the 
elastic membranes remained completely unstained. 

In order to establish the optimal pH range for the 
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Fic. 2. Rabbit aorta. Paraffin section incubated for 10 
min. x 500. 


histochemical demonstration of 5-nucleotidase activity, 
sections of uterus and aorta were incubated for i hr 
at 37° C in a substrate mixture of which the pH was 
varied between 7 and 9.5. This was accomplished with 
a 2x10" M tris (hydroxymethyl) aminomethane- 
maleate buffer (14) for a pH of 7 to 7.8 and with a 
2x10- M 2-amino-2-methyl-1,3 propanediol buffer 
(14) for a pH of 8 to 9.5. The results with both 
tissues were identical. Incomplete staining was seen 
with a pH of 7 to 7.4. Optimal intensity was observed 
between a pH 7.5 and 8.2. Between pH 8.4 and 9.5 
the histochemical staining reaction was decreased in 
intensity. This decrease was noticed both in the cyto- 
plasm and in the nuclei. 

The incorporation of magnesium in the incubation 
mixture is not essential. Comparison of adjacent sec- 
tions of aorta and uterus incubated with and without 
magnesium sulfate revealed that magnesium caused a 
moderate increase of enzymatic staining for both or- 
gans up to 1 hr incubation. With incubation times of 
2 hr or longer staining became so intense as to obliter- 
ate any difference. 

If magnesium was omitted from the ineubation mix- 
ture, activity was completely inhibited by addition of 
1x10-* M potassium cyanide in sections incubated up 
to 2 hr. If, however, magnesium was present in the 
substrate mixture, the inhibiting effect of potassium 
cyanide was not complete, and residual enzymatic 
activity was present in sections incubated up to 2 hr. 
Cytoplasmic activity was more inhibited than nuclear 
staining. 

In order to examine the occurrence of unspecific 
nuclear absorption staining, the following tests were 
carried out with paraffin sections from myometrium 
which had been inactivated by immersion in 0.25% 
nitric acid for 5 min. (1) Active praffin sections of 
uterus were mounted over inactivated sections, cover- 
ing part of the latter (7,15, 16). No diffusion staining 
was noted up to 2 hr incubation. After 4 hr some 
nuclei of the inactivated sections showed slight stain- 
ing adjacent to the active sections. Only when the in- 
cubation was further extended did diffusion staining 
become marked, although it was limited to a very 
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narrow area adjacent to the by now markedly over- 
stained active sections. (2) When an active and an 
inactive slide were put face to face and slides were 
separated by a strip of celluloid film and fastened 
together with a rubber band (15), identical results 
were obtained as described above. Up to 2 hr there 
was no diffusion staining in the nuclei of the opposite 
inactivated sections. There was faint nuclear staining 
after 4 hr, which became more distinct if the ineuba- 
tion time was extended beyond 6 hr. (3) Inactivated 
sections were incubated in the substrate to which 
dilute H,O, (5 ml of a freshly prepared 3% solution 
for 100 ce of substrate) had been added. This pro- 
duces a slow precipitation of calcium phosphate in the 
substrate mixture (8,16). No nuclear staining oe- 
curred up to 12 hr. If, however, the inactivated sec- 
tions were incubated in the usual glycerophosphate 
substrate at either pH 8 or pH 9, absorption staining 
became quite marked after 6 hr incubation. 

In contrast to recent reports in which a predomi- 
nantly nuclear localization of acid phosphatase was 
found in paraffin sections and cytoplasmic localization 
in frozen sections (17,18) identical localization of 5- 
nucleotidase activity occurring in nuclei and cyto- 
plasm was noted in both frozen sections of unfixed 
and acetone-fixed material and paraffin sections. This 
activity was demonstrable within a few minutes, 
whereas no nuclear staining whatsoever was seen if 
glycerophosphate was used as a substrate even after 
many hours of incubation. 

None of the artifacts that are due to nuclear ab- 
sorption staining either by diffused enzyme or liber- 
ated calcium phosphate occurred at the short time in- 
terval in which optimal staining was observed (19). 
Furthermore, fractionation studies have shown that 
although acid (2,20) and alkaline (20) phosphatase, 
at least in the rat liver, are predominantly localized 
in the cytoplasm, the enzyme-splitting adenosine-5- 
phosphorie acid is concentrated to a large portion in 
the nucleus (20). 
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Comments and Communications 


Areal Differentiation and the 
“Science” of Geography 


Some professional geographers hold the essence of 
geography to be areal differentiation. This concept 
presumably involves a description of the respective 
regions or areas of the earth and, possibly, an inter- 
pretation of the observed differences. We challenge 
the point of view as untenable if it is not based upon 
certain fundamental and established principles, which 
may be utilized as standards of reference. Few would 
quarrel with the presumption that a function of the 
geographer is to observe and to describe the char- 
acteristics of different (natural and cultural) land- 
scapes. For convenience in accomplishing this pur- 
pose it is his privilege to divide the earth’s surface 
into limited areas or regions. If, however, he merely 
concentrates upon pointing out differences among 
the landscapes he has described, he will not advance 
his science very far, if at all. In fact, if this is all he 
does, the geographer has little right to refer to his 
field as a science. 

If a science consists of the knowledge of principles, 
laws, and general truths, as authoritative interpreters 
and historians of science assert, then a study limited 
to the differentiation of areas will not permit the in- 
clusion of geography in the category of science. 
Principles, laws, or general truths cannot be derived 
from a mere comparison of differences. Before their 
significance can be determined, a standard of refer- 
ence must be established. Circumstances may differ 
from each other, and each set of differences may have 
its own explanation, but only when these differences 
have a common cause can there be a scientific gen- 
eralization or interpretation. If science be defined 
merely as a branch of systematized knowledge, then 
any branch of learning is a science, in which case 
geography would be so identified. But this is a point 
of view to which we cannot subscribe. 

In contrast with the consideration of geography in 
terms of areal differentiation, we wish to emphasize 
the point of view of Ritter, who suggests a compara- 
tive approach in which similarities are emphasized. 
The few geographers who have engaged in micro- 
regional investigations have made an excellent begin- 
ning in the Ritterian approach. A vast number of such 
studies needs to be made. If we can find enough cases 
over the earth’s surface to demonstrate that life will 
always respond in the same manner to certain cir- 
cumstances, or that landforms will always evolve ac- 
cording to a given order, or that atmospheric behavior 
will always be the same under given sets of conditions, 
then we shall have discovered laws or general truths, 
on the basis of which we may make predictions. Only 
then shall we have established geography as a science. 

Geographers borrow from many fields, but to what 
purpose? Is their purpose merely.to correlate those 
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elements which together constitute a landscape,’ to 
describe the landscape, or to differentiate it from an- 
other area? We are reminded of a question often 
propounded by the late O. E. Baker to aspiring stu- 
dents writing theses: “What is there in your descrip- 
tion that a good journalist could not have done as well 
or even better than you?” If the function of the geog- 
rapher is merely to describe and differentiate, he 
contributes little or nothing that is unique. Such an 
effort does not necessarily require a formal geographic 
training. The same end might be achieved by one who 
combines skill both in observing and in using lan- 
guage. If geography includes, in addition to areal 
differentiation, an interpretation of differences, as 
some do concede, then it begins to take on significance. 
But somewhere there must still be established a 
standard of reference against which interpretations 
of differences may be checked and tested for their 
validity. 

We recognize the difficulties that confront the 
geographer when he seeks to discover general truths 
or principles concerning mankind in relation to the 
physical earth, in contrast with the physicist or the 
chemist, who can make determinations in a laboratory 
where he can set up controls as standards of refer- 
ence, and where he can examine performances at will 
under easily regulated conditions. Man, possibly the 
most complex of all variables, cannot be harnessed 
to make possible a repetition of a given behavior in 
the. presence of a prescribed set of conditions. Not 
only is he himself a variable reflecting both inherited 
characteristics and sensitivity to environmental ad- 
justments, but his natural environment is a variable, 
perhaps never being exactly reproducible. We need 
not completely despair. A given set of natural con- 
ditions can be approximated on different parts of the 
earth’s surface with sufficient frequency to yield a 
pattern which for all practical purposes can be in- 
terpreted as a standard of reference. Studies of man’s 
behavior in the setting of that pattern, appropriately 
compared, offer us some hope of deriving a correlation 
that may lead to a principle or law. Not until in- 
vestigations are carried on with the purpose of un- 
covering a series of identical situations can we stabi- 
lize the field of geography and make it truly useful. 
From the accumulation of a vast number of observa- 
tions in which similar conditions occur, we may be 
able to generalize and establish standards of refer- 
ence. Then, wherever we find departures from the 
standard, we may be able to interpret them, confident 
of the validity of our conclusions. 

We desire to stress the difference between the phi- 
losophies of areal differentiation and of the compara- 
tive method for purposes of discovering similarities. 

2 We use the word “landscape” in an all-inclusive sense— 


all the elements, organic and inorganic, within a circum- 
scribed or delineated area. 
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Again referring to Ritter’s methodology, we may note 
that he compiled abundant data by means of system- 
atic studies of regions, compared the findings, and 
sought to derive principles. Even though he did not 
attain great success in this effort, his approach was 
nonetheless in the right direction. To illustrate our 
point with a case from the plant world, let us sup- 
pose that we have observed a species of plant grow- 
ing under a given combination of soil, drainage, and 
microclimatie conditions. Suppose we then map the 
distribution of the species and note that the physical 
environment is essentially the same, rarely revealing 
an exception. Looking over the results of this investi- 
gation and noting the similarities, we would feel quite 
safe in making some generalization with reference to 
the habitat of the plant and its behavior in a given 
environment. We could even go so far as to predict 
where such a plant species may be expected. In con- 
trast, if we had merely observed that this species 
does not grow where another does grow, or had ob- 
served that the conditions under which it grows differ 
from those under which other species thrive, we could 
not have determined the optimum conditions for any 
species, nor derived any guiding principles. 

The comparative principle involving the accumula- 
tion of many repetitive cases is the same whether we 
consider plants, lower animals, man, or even physical 
phenomena such as landforms. Suppose we observe 
areas A and B, noting that in A, manufactural ac- 
tivities are dominant, whereas in B agricultural oceu- 
pations attract most of the population.2 Under the 
program of areal differentiation our first function 
would be to describe what takes place in each area. 
In describing the landscapes we would have made a 
contribution to the realm of geography, since deserip- 
tion is a legitimate and necessary phase of the field. 
If next we sought to find out why the uses of the 
lands differed, we might have learned that the reasons 
were to be found in economic, environmental, phys- 
ical, or still other cireumstances. Then what? Would 
we have been able to conclude that because of these 
differences certain reactions would always be true? 
Suppose we had compared area A with areas C, D, 
E, F, and many more, always finding that there were 
differences. Would these comparisons ultimately have 
brought to light criteria that would enable us to pre- 
dict the circumstances under which a given area would 
become dominantly manufactural, agricultural, or 
something else? Would such observations have re- 
vealed the limiting elements with respect to the uses 
man could make of any area? On the other hand, had 
we made a systematic study of A and of all other 
manufacturing areas, seeking to find elements in com- 
mon, or had we made a systematic study of a given 
set of physical conditions that would permit man to 
do any one of a variety of things and had followed 
this with a study of all such areas on the earth to see 

2 Although we have been emphasizing here the human rela- 
tions aspect of geography, we do not subscribe to the notion 
that there is no geography where there is no human occu- 


pance. The field of geography is more inclusive than mere 
human ecology. 
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whether man reacted in the same way everywhere, 
then we should have set the stage for the possibility, 
at least, of discovering some principles. Our approach 
would have been positive. It seems to us that only 
through this approach—that is, description, analysis, 
and comparison of like areas—can we hope ultimately 
to derive standards of reference and to place the field 
of geography upon a firm scientific foundation. 
EvuGeNne VAN CLEEF 
Department of Geography 
The Ohio State University 


Cloudiness in Relation to Choice 
of Astronomical Sites 


THE article “Optimum Location of a Photoelectric 
Observatory,” by John B. Irwin (Scrence, 115, 223), 
represents a gratifying application of climatological 
data to a specific practical problem. There is, however, 
an unfortunate characteristic of the basic data that 
partially vitiates the conclusions drawn. As an as- 
tronomer, Irwin is interested in cloudiness at night, 
but the basic means of detecting clouds, the human eye 
and the sunshine recorder, are both most effective 
during the day. In addition, there are good physical 
reasons for believing that the spatial distribution of 
daytime cloudiness may be quite different from that 
of nocturnal cloudiness. 

Daytime clouds tend to be of the cumulus variety 
and are often caused by solar heating of relatively 
moist air near the ground. These clouds are at a min- 
imum near Yuma, Ariz., as Irwin points out, and this 
is due to the pronounced dryness of this region and 
the prevailing subsidence in about the lowest half of 
the atmosphere. Nighttime clouds tend to be of the 
stratiform variety and are usually due to large 
weather systems, such as frontal storms and cyclonic 
circulations aloft. The higher nocturnal clouds, at 
least, should then be relatively independent of the low 
level factors that produce the minimum of cloudiness 
near Yuma. One would then expect, for example, that 
cirrus, Irwin’s “photoelectric poison,” would not ex- 
hibit the same pronounced minimum of occurrence 
over Yuma that daytime cumulus shows. 

Irwin concludes that the region within 40-48 miles 
of Yuma is far superior for photoelectric photometry 
of stars to any other region in the United States. It 
is my feeling that this is too restrictive a conclusion. 
I would hazard the guess that, if the proper nocturnal 
data were to become available, the entire southwestern 
United States, including southern California, all of 
Arizona, New Mexico, and western Texas, would be 
found about equally suitable. Unfortunately, reliable 
data on nocturnal cloudiness are almost nonexistent. 
A major factor in this deficiency is the difficulty of 
detecting thin cirrus at night. 

In the absence of appropriate nocturnal data, I sug- 
gest that the apparent superiority of the Yuma region 
be discounted, and plans for a photoelectric observa- 
tory be broadened to include the above-mentioned 
states. Certainly one should not forego such practical 
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advantages as accessibility, readily obtained power, 

good seeing, ete., in order to locate in a region where 

advantage in lack of clouds is probably spurious. 
Seymour L. Hess 

Department of Meteorology 

Florida State University 


Dr. Hess has suggested—and given reasons for— 
the interesting possibility that the spatial distribution 
of nocturnal cloudiness may be quite different from 
that of daytime cloudiness. This is an important point 
that should be, and will be, investigated further. The 
most successful method of attack would seem to be to 
analyze only the cloudiness data taken at night at 
those times when the moon was above the horizon. 
Thin clouds, if present in an otherwise clear sky, 
should be visible at such times. 

The limitations of the immediately available mete- 
orological data that I had to use were acutely in mind 
when I wrote the paper, and, of necessity, my con- 
clusion concerning the superiority of the Yuma region 
as the site for a photoelectric observatory was a quali- 
fied conclusion that needs further testing. Its superior- 
ity seemed to be so pronounced, however, that it was 
felt to be worth while to call attention to it in print, 
if only as the first approximation. If it turns out that 
the nocturnal cloudiness is about the same over a 
large area of the Southwest, the question of good see- 
ing undoubtedly would be paramount. With a wider 
area to choose from, a better and more accessible site 
might perhaps be located. 

The other points that I made in my paper seem 
to need no qualifications: namely, (1) that photo- 
electric photometry has become of fundamental im- 
portance in modern astrophysical research, (2) that 
the climatological requirements are different for it 
than for other types of astronomical observational 
routines, (3) that there is a widespread need among 
Midwestern and Eastern astronomers for photoelectric 
research opportunities in an excellent climate, and (4) 
that such an observatory could be established at a 
fraction of the cost of a very large reflector. 

Joun B. Irwin 
Goethe Link Observatory 
Indiana University 


The Aeropause 


THE upper boundary of the atmosphere is commonly 
identified with that region of the exosphere where the 
uppermost geophysical phenomena—namely, the high- 
est auroras—are occasionally observed. In terms of 
this concept the limit of the atmosphere is located at 
about 1000 km above the surface of the earth. The 
peak of the highest rocket trajectory attained so far— 
400 km—lies within the boundaries of the atmosphere. 
For all practical purposes of rocket engineering, how- 
ever, the atmosphere ceases to exist at an altitude of 
180-200 km. Unmanned rocket craft are routinely 
reaching beyond the physically effective regions of 
the atmosphere, and manned flights into the border 
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region of the atmosphere and, eventually, space must 
be considered a definite possibility. Consequently, a 
new concept of the borders of the atmosphere seems 
necessary. This concept should be based on the fune- 
tions which the atmosphere fulfills for man and craft, 
such as supplying breathing oxygen or aerodynamic 
lift and drag. A functional border between atmos- 
phere and space is defined as that level at. which the 
atmosphere fails as a supporting medium, and space- 
equivalent conditions begin. Depending on the par- 
ticular kind of function, the corresponding limit is 
located at a certain altitude. From this point of view 
the following functional borders can be listed: 


Function 

1. Contributing to respiration 16 
2. Preventing boiling of body fluids 19 
3. Sustaining combustion of fuel 21-23 
4. Absorbing heavy primaries of cosmic 

radiation 21-36 
5. Absorbing solar ultraviolet between 

210 and 300 my (Hartley band of O,) 35-45 
6. Supplying aerodynamic lift 80-110 
7. Supplying diffuse daylight 100-140 
8. Absorbing meteors 110-150 
9. Interacting thermally with the craft 

(compression and friction heating) 160-180 


10. Interfering by air drag over long periods 
of time (permanence of satellite orbit) 200 


In addition to these data it may be mentioned that 
the presence of ozone above the 13-km level can result 
in toxie concentrations of this gas in the cabin air, 
if the pressurization of the cabin is maintained by 
compressing ambient air. 

Of course the borders so defined are more or less 
extended regions. Especially are the functions men- 
tioned under 6, 9, and 10 dependent on the velocity 
of the craft, and the altitude data given are related 
to a velocity of the order of 8 km-see. This velocity 
must be attained in order to establish a craft in a 
permanent satellite orbit around the planet. Above an 
altitude of 200 km there are only three factors of 
terrestrial origin that make the environment of the 
craft and its crew different from that found at any 
other point in interplanetary space: (1) the bulk of 
the earth, which shields off half the number of meteors 
and cosmic ray particles; (2) the magnetic field of 
the earth, which deflects cosmic ray particles below a 
certain magnetic rigidity, if they approach the earth 
in or near the equatorial plane; (3) the radiation 
reflected and emitted by the earth and its atmosphere. 

The problems that arise in the operation of manned 
vehicles at very high altitudes and eventually in free 
space are of an extremely diverse and complex nature. 
Their solution requires contributions from meteorol- 
ogy, geophysics, astronomy and astrophysics, cosmic 
ray physics, aerodynamies,. radiobiology, physiology, 
aviation medicine, general medicine, bioclimatology, 
and human engineering. 

Owing to the many different fields involved, seman- 
tic difficulties must be anticipated; particularly, the 
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term “upper atmosphere” is misleading, since it con- 
veys different meanings in the various fields such as 
meteorology, geophysics, and aviation medicine. For 
the common benefit it appears expedient to coin a new 
term for designating the regions of the atmosphere 
where—in terms of manned rocket flight—the condi- 
tions of conventional aviation blend into those of 
actual space flight. To this end the term “aeropause” 
is suggested. The aeropause is defined as that region 
of the atmosphere where its various functions for 
man and craft begin to cease and space-equivalent 
conditions are gradually approached. The concept of 
the aeropause appears to be quite useful in modern 
aviation; it cireumscribes the area characterized by 
certain factors of environment that are distinctly dif- 
ferent from those found in the area of conventional 
aviation or of space. The aeropause encompasses ap- 
proximately the region between the 20- and 200-km 
levels. 

Kownrap J. K, Buettner 

Hetnz Haper 

Department of Engineering 
University of California, Los Angeles 


Lipochondria of Living Nerve Cells 


In A recent letter to Nature A. J. Dalton (1) re- 
ports the identification of the Golgi apparatus in 
mammalian duodenal and liver cells by the aid of 
the electron microscope following their fixation and 
sectioning. Similarly, there has been a recent tendency 
to report observations of the Golgi apparatus in fixed 
tissues after examination with the phase-contrast 
microscope (2-5). Of the authors mentioned, Barer 
alone was careful to point out that, although use was 
made of a new observational technique, fixation arti- 
fact remained in the tissues under examination. 

After a cell is killed and fixed with chemical sub- 
stances, then dehydrated, embedded in wax, and sec- 
tioned, it would seem that delicate intracellular strue- 
tures must inevitably be distorted to some degree, 
with the possible production of artifacts. Whether we 
then stain these sections with dyes in order to render 
their details visible with the ordinary microscope or, 
instead, view the unstained sections with the electron 
or phase-contrast microscope seems unimportant, since 
the basic objection—the possibility of fixation arti- 
facts—remains. 

Clearly, the enigma of the Golgi apparatus can only 
be resolved by reference to the living cell. It is unfor- 
tunate that the electron microscope cannot be used for 
the study of living tissues, and in this respect Dalton’s 
observations are necessarily limited. On the other 
hand, the phase microscope can and has been used in 
an attempt to see the Golgi apparatus in freshly iso- 
lated cells suspended in indifferent media (6-9). 

Since 1946 the writer has been concerned with the 
phase microscopy of nerve cells of both vertebrates 


and invertebrates. Ever since Golgi’s original obser- 
vations on the Purkinje cells of the owl, the neuron 
has remained the classical site for the study of the 
internal reticulum. Here one can observe a large, 
elaborate Golgi apparatus, provided one kills and fixes 
the cells by means of appropriate technical methods. 
However, intensive study with the phase microscope 
has failed to reveal anything corresponding to the 
elaborate internal reticulum in living neurons. In- 
stead, these studies have provided strong confirmation 
of the existence in the living nerve cell of the bodies 
described by John R. Baker, of Oxford, in 1944 and 
since named by him “lipochondria.” These bodies are 
clearly distinguished by their reactions to vital dyes 
and can be readily observed by any person possessing 
a compound microscope, suitable dyes, and slides and 
needles for teasing tissues. 

As the classical Golgi apparatus fails to reveal 
itself in living cells, it is tempting to assume that the 
lipochondria form part of the living counterpart to 
the “apparatus” of the dead and treated cell. This 
suggestion is strengthened by the knowledge that the 
lipochondria are osmiophilic, and it seems very likely 
that they act together with the mitochondria as cen- 
ters, or foci, for the netlike nonspecific deposition of 
osmium and silver within the fixed cell during the pro- 
longed immersion of the tissues in the impregnating 
fluids (8). 

Much work remains to be done on this fascinating 
problem, but it is questionable whether any real ad- 
vance in cytoplasmic cytology is likely to come from 
the employment of methods such as those of Dalton 
and Gatenby. The fixed preparation is seldom more 
than a caricature of the living cell, and it does not 
matter much how we view it—whether by the ordinary 
microscope or by the electron microscope. We must 
study living cells instead of searching with new tools 
in the wreckage of the cell following death and de- 
hydration. The fresh and novel approach to cytology 
that has come from Baker’s laboratory has already 
produced many new facts concerning cell organellae 
and promises to continue to do so. The time may well 
come when the Golgi apparatus will be discussed 
merely as an interesting reaction that can occur in 
a cell when it is subjected to certain chemical and 
physical conditions. 

Owen L. THomas 
Department of Physiology 
St. Bartholomew’s Hospital Medical College, London 
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Book Reviews 


Industry and Tropical Health. Proceedings of the 
First Industrial Tropical Health Conference, spon- 
sored by the Harvard School of Public Health, 
December 8-10, 1950. Boston: Harvard School of 
Public Health, 1951. (Published for the Industrial 
Council for Tropical Health.) 292 pp. and ap- 
pendix. $10.00. 


The First Industrial Tropical Health Conference 
was organized by the Harvard School of Public 
Health to bring together a selected group of indus- 
trial physicians experienced in tropical medicine and 
tropical public health and executives of various cor- 
porations having extensive tropical operations. It was 
believed that exchange of information and discussion 
of problems might be helpful to the organizations con- 
cerned and contribute to a pattern of education in 
industrial medicine oriented to the special problems 
of the tropics. 

The book is arranged in 12 sections corresponding 
to the conference sessions. Among the topics included 
are discussions of industry and health in the Middle 
East, in tropical Africa, in the Far East, and in 
tropical America; and organization of industrial 
health services, nutrition, infectious diseases and 
problems of control, and industrial health hazards. 
The contents are well indexed. 

This volume is a unique and valuable contribution, 
since it presents the views of authoritative individuals 
in tropical corporation management and those of 
physicians experienced in the development and ad- 
ministration of industrial medical services in the 
tropics. As one of the essayists points out: “Tropical 
industry differs from domestic industry in that labor 
and environment are substandard... .” And, “Stabili- 
zation of labor is the key to a successful . . . venture 
in the tropics.” Accomplishment of this objective is 
beset by many difficulties. Communicable diseases and 
malnutrition in many areas create both shortage and 
physical inefficiency of labor. Illiteracy and social 
anthropologie factors create barriers to the accept- 
ance of the scientific approach to problems of treat- 
ment and prevention. Frequently, national laws or 
demands of labor complicate the development and 
operation of an industrial medical service. It is not 
surprising that costs are high—in the case of one 
corporation approximating 4.5 per cent of the trop- 
ical payroll—nor that these costs have been a deter- 
rent to the development of effective programs in 
tropical industrial medicine. 

Emphasis is placed on the fallacy of separating 
curative and preventive medicine and upon the essen- 
tial importance of the latter. Uncontrolled curative 
medicine rapidly becomes prohibitively expensive. It 
is pointed out that the ultimate objective of a tropical 
medical service for industry should be a cooperative 
relationship among government health agencies, pro- 
fessional associations, and industry to improve sani- 
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tation and health conditions and facilities for med- 
ical care in the area. 

This volume represents a significant contribution 
to the growing field of tropical industrial medicine— 
a complex spectrum of exotic medicine, epidemiology, 
sociology and anthropology, economics, and business 
administration. It is regrettable that certain of the 
topics could not have been amplified and additional 
ones included, but one hopes that, in accordance with 
the concept of the sponsors, it will lead to further 
development of this field. The book will well repay 
study by the physician interested in tropical indus- 
trial medicine as well as by the management of in- 
dustry operating in the tropics. 

Tuomas T. MAcKIE 
The American Foundation for Tropical Medicine 
New York 


Elsevier's Encyclopaedia of Organic Chemistry: 
Carboisocyclic Condensed Compounds, Series 
Ill; Tetracyclic and Higher-Cyclic Compounds 
except Steroids and Triterpenes, Vol. 14, Suppl. 
F. Radt, Ed. Amsterdam-Houston: Elsevier Pub., 
1951. 938 pp.; 113 pp. index. $88.00; set subserip- 
tion price, $66.00. 


Elsevier's Encyclopaedia of Organic Chemistry is a 
compilation in English on the chemical and physical 
properties and on the most important physiological 
properties of organic compounds. Several volumes 
have already appeared since 1946, and previous re- 
views have described the general outline of the plan- 
ning and mode of presentation. The authors have 
wisely confined their initial efforts in this tremendous 
undertaking to Series III, Carboeyclic Condensed 
Compounds, because of the general interest in such 
compounds and the lack of adequate assemblage of 
information in this area. 

The present volume is the first of two parts of a 
supplement to Volume 14 on Tetra- and Higher- 
Cyclic Compounds, which appeared in 1946. Volume 
14 covered the literature through 1936. This part of 
the supplement embraces all the literature between 
1937 and 1946, including patents, on tetra- and 
higher isocyclic compounds, with the exception of 
steroids and triterpenes, which will form the con- 
tents of the second part. Investigations that involve 
a change of structure of substances previously de- 
scribed in the literature are considered up to 1951. 
The number of pages of literature between 1937 and 
1946 on this subject is many times the number prior 
to 1937; the number of ring systems has increased 
60 per cent. The expansion of research in this field 
may be realized by noting the 938 pages devoted to 
this part of the supplement as compared with the 611 
pages in the main volume. The subject and formula 
indices cover all entries in the main as well as in the 
supplemental volumes. 
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Chemists engaged in the study of polycyclic eom- 
pounds will find this volume invaluable. 
Rocer ADAMS 
Department of Chemistry, University of Illinois 


Sexual Behavior in Western Arnhem Land. Viking 
Fund Publications in Anthropology, No. 16. Ronald 
M. Berndt and Catherine H. Berndt. New York: 
Wenner-Gren Foundation, 1951. 247 pp.; 24 plates. 
$4.00. 


This monograph, by Mr. and Mrs. Berndt, and 
edited by Ralph Linton, on the sexual behavior of 
North Australian aborigines, is an important and 
impressive ethnographic report. That the authors 
speak with an authority based upon intensive and 
extended field research is clear. Throughout the mono- 
graph their generalized statements of social behavior 
are illustrated and substantiated by a wealth of detail. 
The reader gets the impression that the details have 
been judiciously selected from a much larger fund of 
experience that could have been exploited had this 
seemed desirable. 

The report contains information on a wide range 
of social activities related in one way or another to 
sexual behavior. Considerable attention is paid to the 
social structure and its concomitant regulation of sex 
partners. Religious and ceremonial activities are por- 
trayed in great detail, with particular reference to 
implications for reproductive processes. An especially 
interesting section is devoted to what the authors call 
“Gossip Songs.” These are relatively recent composi- 
tions that relate in song form personal incidents in 
social life. Most of the songs concern the behavior 
of lovers and married people, and these are the ones 
illustrated in this report. 

A somewhat disappointing section to this reviewer 
is the one in which the authors discuss sexual experi- 
ence in the life cycle. The material is sketchy and lacks 
the wealth of detailed documentation characteristic of 
other sections. This may be explained in part by the 
rather curious attitude expressed by the authors in 
their introduction. They state (pp. 16-17) : 

What does not particularly concern us here is the sexual 
act itself—the accentuation of the erotic content of ac- 
tivity, or the actual resultant physical and emotional 
pleasure; in the same way, the swallowing of a piece of 
food is of minor and purely personal consideration when 
taken in conjunction with the wider importance and social 
associations of food. 

To state our thesis briefly: the sexual act and the ac- 
companying erotic play are incidental and personal, while 
the events leading up to, surrounding or resulting from 
this subject, and the institutions involved, are of general 
social importance to the community. 


To be sure, sexual activities are personal, and so are 
such activities as eating, talking, and sleeping. But it 
is on the basis of observations of and/or hearsay 
about personal activities that an ethnographer builds 
a picture of the social customs and institutions that 
characterize a society. It is certainly of utmost im- 
portance to relate sexual behavior to other aspects 
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of culture, but this does not imply ignoring the sex 
act. Nor, in fact, do the authors themselves comply 
wholly with their self-imposed restriction. Much valu- 
able descriptive material on sexual behavior proper 
is to be found in the report. The point is simply that 
it could have been an even more useful study for 
many readers had the authors not striven to maintain 
an essentially fictitious dichotomy between personal 
and social activities. 

Perhaps the most significant lesson of the mono- 
graph for future field work is the demonstrated ad- 
vantages of having a man and his wife cooperate in 
the investigation. The advantages of such teamwork 
stand out prominently in the study of reproduction 
and sexual behavior. But they are probably of con- 
siderable importance in the study of any aspect of 
human behavior and culture. 

CLELLAN §. Forp 
Department of Anthropology, Yale University 


Finite Matrices. W. L. Ferrar. New York: Oxford 
Univ. Press, 1951. 182 pp. $4.00. 


Interest in the theory of matrices has spread far 
and wide in the past few decades, but until recently 
very few texts were available in this field. Since the 
war many writers have been at work fulfilling this 
need. Finite Matrices is one of the latest in the post- 
war crop. 

Various portions of the theory were included in an 
earlier work by Ferrar entitled Algebra. The author’s 
aim in the present text is to complete the theory in 
such a way as “to make the argument simple and 
straightforward,” so that it “can be read with reason- 
able ease.” A fair measure of success in this purpose 
has been attained. On almost every page it is clear 
that the author was seeking out the difficulties in the 
subject and looking for lucid presentations. This 
makes it all the more surprising to find very often, 
in definitions, theorems, and proofs, that he lapses 
into a conversational style in which meanings are 
merely suggested rather than stated explicitly and 
accurately. 

The definition of linear dependence (given by sug- 
gestion after treating only the case of three vectors) 
is wrong in that it requires a linear combination to 
vanish with at least two coefficients not zero. 

The greatest drawback of the book as a text is the 
broad knowledge of matrix theory it initially assumes. 
This includes the theory of rank, the Cayley-Hamilton 
theorem, and the reality of the roots of a Hermitian 
matrix, for all of which the reader is referred to the 
author’s Algebra. It is clear that Finite Matrices can 
be used as a text only on condition that the students 
have first had a course in Ferrar’s earlier text. 

After an introductory chapter summarizing the 
assumed results, the book gets down to work with a 
chapter on equivalence. One preparatory chapter then 
leads to the major topic of collineation (similarity) in 
which the method employed for the most part is the 
use of suitable pairs of elementary transformations. 
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Later the author deals with the well-known theories 
of orthogonal and unitary similarity, but in the latter 
he studies only Hermitian matrices rather than normal 
matrices in general. Characteristic vectors are, of 
necessity, implicit in these discussions but are not 
treated explicitly. A long chapter is devoted to in- 
finite series and functions of matrices, providing the 
only recent systematic account of this topic. The book 
closes with a brief treatment of matrix equations and 
a few miscellany. 

Sam Per.is 
Department of Mathematics, Purdue University 


Reviewed in Brief 


Modern Magnetism. 3rd ed. L. F. Bates. New York: 

Cambridge Univ. Press, 1951. 506 pp. $5.50. 

This third edition of the well-known book by Bates 
has not only been brought up to date and considerably 
enlarged, but the material has been rearranged in 
order to treat a number of new subjects not previ- 
ously treated, and at the same time follow a more 
logical sequence. The material is now subdivided into 
12 chapters. Chapter 10, the investigation of lattice 
and spin interaction, and Chapter 12, the domain 
concepts and the hysteresis cycle, contain an espe- 
cially large amount of new material. With the great 
interest in recent years in the field of magnetochem- 
istry, the book will be valuable to teachers and stu- 
dents, not only in physics but also in chemistry. 


The Measurement of Radio Isotopes. Denis Taylor. 
New York: Wiley; London: Methuen, 1951. 118 pp. 
$1.50. 

This is another in the series of useful Methuen 
monographs on various topics in the physical sciences. 
It is a review, directed toward the nonspecialist, of 
techniques used in the measurement of radioactive 
materials. Within the scope of a hundred-odd pages 
the author covers in a relatively thorough manner 
such topies as the radioactive decay laws; various 
types of measuring instruments and counting systems; 
statistics, geometry, and correction factors in meas- 
urements; health physics; and, very briefly, some of 
the more recently developed detection techniques. 

It is perhaps regrettable that the author chose to 
enlarge upon the construction details of G-M count- 
ing systems and to make only brief mention of scintil- 
lation and proportional counters. As is implied in the 
preface, however, the G-M counter is still the most 
useful instrument for the individual toward whom 
the book is directed. 

Nuclear physicists may take issue with the lack of 
rigor in various phases of the discussion, and Ameri- 
ean readers in general may find some difficulty with 
the British technical jargon. Nevertheless, the book 
will prove a useful reference for anyone dealing with 
radioactivity, as well as a concise handbook for tech- 
nicians in this work. 


Scientific Book Register 


The Terpenes: The Sesquiterpenes, Diterpenes and their 
Derivatives, Vol. III. 2nd ed. Sir John Simonsen and D. 
H. R. Barton. New York: Cambridge Univ. Press, 1952. 
579 pp. $10.00. 

The Astronomical Universe: An Introductory Text in 
College Astronomy. Wasley 8. Krogdahl. New York: 
Maemillan, 1952. 599 pp.; 6 sky maps. $6.25. 

The Mitotic Cycle: The Cytoplasm and Nucleus During 
Interphase and Mitosis. Arthur Hughes. New York: 
Academic Press; London: Butterworths, 1952. 232 pp. 
$6.00. 

Conformal Mapping. Zeev Nehari. New York—London: 
McGraw-Hill, 1952. 396 pp. $7.50. 

Botany. Carl L. Wilson; illus. by Hannah T. Croasdale. 
New York: Dryden Press, 1952. 483 pp. $6.10. 

An Introduction to Acarology. Edward W. Baker and G. 
W. Wharton. New York: Macmillan, 1952. 465 pp. 
$10.00. 

Proceedings of the London Conference on Optical Instru- 
ments 1950. New York: Wiley, 1952. 264 pp. $7.00. 
Texas Range Grasses. Benjamin Carroll Tharp; illus. by 
Clare Y. Whaley. Austin: Univ. Texas Press, 1952. 125 

pp. $4.00. 

A Check List of the Genera & Species of Mallophaga. 
G. H. E. Hopkins and Theresa Clay. London: British 
Museum (Natural History), 1952. 362 pp. £2. 

Bone Tumors. Louis Lichtenstein. St. Louis: Mosby, 
1952. 315 pp. $10.50. 

Dana’s Manual of Mineralogy. 16th ed. Rev. by Cornelius 
S. Hurlbut, Jr. New York: Wiley; London: Chapman 
& Hall, 1952. 530 pp. $6.00. 

Intermediate College Mechanics: A Vectorial Treatment. 
Dan Edwin Christie. New York—London: McGraw-Hill, 
1952. 454 pp. $7.00. 

Reports on Progress in Physics, Vol. XV. A. C. Stick- 
land, Ed. London: Physical Society, 1952. 338 pp. inel. 
cumulative index. £2 10s. 

Navaho Veterans: A Study of Changing Values. Peabody 
Museum Papers, Vol. XLI, No. 1. Evon Z. Vogt. Cam- 
bridge, Mass.: Harvard Univ., 1951. 223 pp. $3.00. 

Three Navaho Households: A Comparative Study in 
Small Group Culture. Peabody Museum Papers, Vol. 
XL, No. 3. John M. Roberts. Cambridge, Mass.: Har- 
vard Univ., 1951. 87 pp.; 14 plates. $3.00. 

Econometrics. Gerhard Tintner. New York: Wiley; Lon- 
don: Chapman & Hall, 1952. 370 pp. $5.75. 

Méthodes et Réactions de l’Analyse Organique: Déter- 
minations Générales et Recherches Fonctionnelles. 
Vol. I: Méthodes de ’ Analyse Générale. M. Pesez and 
P. Poirier; Léon Velluz, Ed. Paris: Masson, 1952. 276 
pp. 1800 fr. 

A Textbook of Evolution. Edward O. Dodson. Philadel- 
phia—London: Saunders, 1952. 419 pp. $5.00. 

Secret Cities of Old South America: Atlantis Unveiled. 
Harold T. Wilkins. New York: Library Pub., 1952. 
468 pp. $6.00. 

Radio Antenna Engineering. Edmund A. Laport. New 
York—London: McGraw-Hill, 1952. 563 pp. $9.00. 

The Chemistry of Organic Compounds: A Year’s Course 
in Organic Chemistry. 4th ed. James Bryant Conant 
and Albert Harold Blatt. New York: Macmillan, 1952. 
655 pp. $5.90. 

Introduction to Geology (Branson and Tarr). 3rd ed. 
Rev. by Carl C. Branson and W. D. Keller. New York- 
London: McGraw-Hill, 1952. 492 pp. $5.50. 
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If you prefer the “principles” 
approach to general biology, See... . 


Mary S. GARDINER’'S 


Tue Principues of Generar Bioocy 


PROFESSOR GARDINER, Bryn Mawr College, presents in 
her new text, a broad general review of the principles underlying 
biological concepts and methods. This is a principles type of book 
rather than a descriptive statement of factual material. Throughout, 
physiology of function is stressed. 


THE BOOK IS DIVIDED into four main parts. The first 
deals with the physical and chemical bases of biological structures and 
operations; the second with the relationships of living things to the 
physical world and the organization of biological types; the third 
with the functioning of biological systems (nutrition, metabolism, 
growth, inheritance, and reproduction) ; the fourth with the evolution 
of biological systems. Emphasis is placed on the unity underlying 
all living things, their diversity in architectural plan, yet basic simi- 
larities and common origins. 


Most of the chapters are units in themselves and the instructor can 
omit certain chapters if he wishes. 


Published 1952, $5.75 


THE MACMILLAN COMPANY ° 60 Fifth Ave., New York 11, N.Y. 
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RADIO-ACTIVE 
STEROIDS 


Immediately 
Available 


Estrone 16-C* 


Activity per mg. Price per mg. 
2.7 microcuries $50.00 


Estradiol 16-C* 


Activity per mg. Price per mg. 
2.7 microcuries $65.00 


Progesterone 21-C“ 


Activity per mg. 


Price per mg. 
2.25 microcuries $40.00 


Desoxycorticosterone acetate 
21-C* 
Activity per mg. 


Price per mg. 
2.25 microcuries $40.00 


Form A.E.C. 374 and 
Form N.R.C, - C.R. 
247 (Canada) must ac- 
company each order. 


For further information, Write to: 


Charles &. Frost & Co. 


P. O. Box 247 
Montreal, P. Q. Canada 


Publications Received 


American Cancer Society 1951 Annual Report. New 
York: American Cancer Society, 1952. 72 pp. Illus. 

Annual Report of the Federal Security Agency, 1951: 
Public Health Service. Washington, D. C.: GPO, 1952. 
79 pp. 25¢. 

Annual Report of the Fund for Adult Education 1951. 
(Established by the Ford Foundation.) Pasadena, 
Calif.: Fund for Adult Education, 1952. 41 pp. Illus. 

Biologie und Pathologie der Organischen Entwicklung. 
Otto Paul Gerber. Wien: Verlag Wilhelm Maudrich, 
1952. 130 pp. 

Botanical Books, Prints & Drawings. From the collection 
of Mrs. Roy Arthur Hunt. Pittsburgh, Pa.: Dept. of 
Fine Arts, Carnegie Institute, 1952. xvi+63 pp.+48 
plates. 

Die Botanische Buchillustration. Band II, Bibliographie, 
Part 4. Claus Nissen. Stuttgart: Hiersemann Verlag, 
1952. 83 pp. DM 24. 

Carboloy Thermistors. Detroit, Mich.: Carboloy Dept. of 
General Electric Co., 1952. 30 pp. Illus. 

Chemical-Biological Correlation Symposium Volume. 
Papers and discussions given at the first symposium 
sponsored by the National Research Council Chemical- 
Biological Center. Washington, D. C.: Natl. Research 
Council, 1952. 415 pp. $4.00. 

Contributions to the Theory of Accident Proneness. Vol. 
1, An Optimistic Model of the Correlation between 
Light and Severe Accidents; Vol. II, True or False 
Contagion. Grace E. Bates and Jerzy Newman. Berke- 
ley and Los Angeles: Univ. Calif. Press, 1952. Vol. I: 
38 pp., 50¢; Vol. Il: 20 pp., 35¢. 

Ecological Crop Geography and Field Practices of Japan, 
Japan’s Natural Vegetation, and Agro-Climatic Ana- 
logues in North America. M. Y. Nuttonson. Wash- 
ington, D. C.: Am. Inst. Crop Ecol., 1951. 213 pp. Illus. 

Elemente der Mathematik vom Hoheren Standpunkt 
Aus. Band I, Einfuhrung in die freie Geometrie ebener 
Kurven. Louis Locher-Ernst. Basel: Verlag Birk- 
hauser, 1952. 85 pp. Illus. Sw. fr. 12.50. 

Engineering Soil Survey Mapping. Highway Research 
Board Bull. No. 46. Washington, D. C.: Div. Engineer- 
ing and Industrial Research, Natl. Research Council, 
1951. iii+95 pp. Illus. $1.50. 

Fire Tests of Wood-Framed Walls and Partitions With 
Asbestos-Cement Facings. Natl. Bur. Standards Build- 
ing Materials and Structures Rept. 123. Nolan D. Mit- 
chell. Washington, D. C.: GPO, 1951. iv+14 pp.+2 
tables. Illus. 15¢. 

Food and Container Problems of the Armed Forces. 
Chicago: Research and Development Associates, Food 
and Container Institute, 1952. 73 pp. 

The Ford Foundation Annual Report for 1951. New 
York: Ford Foundation, 1951. 25 pp. 

Influence Charts for Computation of Stresses in Elastic 
Foundations. University of Illinois Engineering Ex- 
periment Station Bull. Series No. 338. Nathan M. 
Newmark. Urbana: Univ. of Ill., 1951. 25 pp. Illus. 35¢. 
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CHROMATOCAB 


Model B300—Insulated 


BERKELEY CHROMATOGRAPHY DIV. 


University Apparatus Company 
Dept. H @ 2229 McGee Avenue @ Berkeley 3, Calif. 


(for investigational use) 


Now Available 


at lower cost 


Non-Crystalline Highly Active 
DESOXYRIBONUCLEASE 


(bovine pancreatic origin— 
STREPTODORNASE is streptococcal desoxyribonuclease) 


A highly soluble, lyophiled prepa- 
ration with an activity of approxi- 
mately 257% that of the crystalline 
enzyme. It is assayed spectrophoto- 
metrically in the same manner. 
See Kunitz, M. J. Gen. Physiol. 
33, 349-377, for isolation and 
properties of crystalline desoxy- 
ribonuclease. 


WORTHINGTON BIOCHEMICAL SALES CO. 
Freehold, New Jersey 


FOR ROUTINE HIGH- 


An ultracentrifuge to concentrate, purify, 
and classify macromolecules and colloidal 
materials— proteins, viruses, enzymes, 
chemical precipitates, etc. 


Interchangeable angle-type rotors run in 
vacuum chamber equipped with refrigera- 
tion for controlled rotor temperatures. 


Automatic electronic controls govern the 
entire fast cycle of operation, monitor the 
self-balancing quiet 40,000-rpm electric 
drive. Double armor-steel guard and inter- 
locks combine safety with dependability. 


Send for comprete information on 
Model L Preparative Ultracentrifuge 


CORPORATION 
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CLINICAL DERMOHMETER 


Garceau RECORDING 
PSYCHOGALVANOMETER 


<4 For the study of 
psychogalvanic 


The instrument is 
direct-reading and gives 
a written record of the 
reaction of the patient. 


$775.00 


For clinical and experimen- > 
tal investigation of disorders 
involving sympathetic reac- 
tion, such as pain reflexes. 
In the psychological labora- 
tory, the instrument has a 
well-known application as a 
so-called “lie detector”. Re- 
sistance is read directly from 
a calibrated dial. Small vari- 
ations, greatly magnified, are 
shown on the meter. Bat 
operated. Price .... $115. 


ELECTRO-MEDICAL LABORATORY, INC. 
New Address—SOUTH WOODSTOCK 2, VERMONT, U.S.A. 
Pioneer manufacturers of the electroencephalograph 


BIND °EM... 
and you'll 
find them! 


Keep your copies of SCIENCE always available for quick, 
easy reference in this attractive, practical binder. Simply 
snap the magazine in or out in a few seconds—no punch- 
ing or mutilating. It opens FLAT—for easy reference and 
readability. Sturdily constructed—holds 26 issues. 


This beautiful maroon buckram binder stamped in gold 
leaf will make a fine addition to your library. Only $2.75 
postpaid (personal check or money order please). Name, 
70¢ extra—year of issue, 40¢ extra. ORDER YOURS NOW! 


SCIENCE @ 1515 Mass. Ave., N.W., Washington 5, D. C. 
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Meetings & Conferences 


June 16—-Aug. 29. Gordon Research Conferences. Colby 
Junior College, New London, N. H.; New Hampton 
School, New Hampton, N. H. 

June 18-20. Conference on Germ Cells, Ciba Foundation. 
London. 

June 18-20. Conference on Optical Methods in Industry. 
Institute of Optics, University of Rochester. 

June 18-20. Conference on Soil Stabilization. Massachu- 
setts Institute of Technology, Cambridge. 

June 18-20. Congress of the Organization for the Ad- 
vancement of Spectrographie Methods. 1, Place St. 
Thomas d’Aquin, Paris. 

June 19-20. American Management Association (General 
Management). Waldorf-Astoria, New York. 

June 19-21. American Association of Genito-Urinary 
Surgeons. Seaview Country Club, Absecon, N. J. 

June 19-21. American Phytopathological Society, Pacific 
Division (Annual). Oregon State College, Corvallis. 
June 19-21. American Society of Mechanical Engineers. 
Symposium on Shock and Vibration Instrumentation. 

Pennsylvania State College, State College. 

June 19-22. American Plant Food Council (Annual). 
The Homestead, Hot Springs, Va. 

June 20-21. Summer Symposium on Analytical Chem- 
istry. Analytical Division, American Chemical Society, 
and Analytical Chemistry. Michigan State College, East 
Lansing. 

June 21. American Mathematical Society (Far Western). 
University of Oregon, Eugene. 

June 22-26. American Society of Medical Technologists 
(Annual). Masonic Temple, Portland, Ore. 

June 22-26. International Powder Metallurgical Seminar. 
Reutte, Tyrol. 

June 23-24, American Society of Animal Production 
(Western). University of California, Davis. 

June 23-24. Manufacturing Chemists Association (An- 
nual). The Greenbrier, White Sulphur Springs, W. Va. 

June 23-25. Forest Products Research Society (Annual). 
Milwaukee. 

June 23-25. Symposium on Military Medicine. Murphy 
Army Hospital, Waltham, Mass. 

June 23-26. American Veterinary Medical Association. 
Atlantie City. 

June 23-27. American Institute of Electrical Engineers 
(Summer). Nicollet Hotel, Minneapolis. 

June 23-27. American Society for Engineering Educa- 
tion. Dartmouth College, Hanover, N. H. 

June 23-27. American Society for Testing Materials 
(Annual). Hotels Statler and New Yorker, New York. 

June 23-27. Institute for Annual Review of United 
Nations Affairs. United Nations, New York. 

June 24-26. Heat Transfer and Fluid Mechanics Insti- 
tute. University of California, Los Angeles. 

June 24-27. American Home Economies Association. Con- 
vention Hall, Atlantic City. 

June 24-27. Medical Library Association (Annual). Lake 
Placid Club, Essex Co., New York. 

June 24-28. Conference on Industrial Physics. Royal 
Technical College, Glasgow. 

June 24-29. American Dairy Science Association. Davis, 
Calif. 

June 25-27. British Society for the Study of Fertility. 
London. 

June 25-28. American Astronomical Society. Victoria, 
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pH CONTROL Rotary Action 
CHLORINE CONTROL 
PHOSPHATE CONTROL 


maintained with 
accuracy, simplicity & low cost 
by the 


LaMOTTE COMPARATOR METHOD 


These time-tested instruments have served Science 
and Industry for more than 31 years. 


Consult LaMotte for a complete line of simplified E 
Equipment & Reagents for: © Versatile for experimentation, research or production. 


trol, i ter, “ tri astes, 
ma NEW BRUNSWICK SCIENTIFIC CO. 


Soil Testing, Vitamin Studies. 
APPARATUS 


LaMOTTE CHEMICAL PRODUCTS CO. 
Dept. H Towson, Baltimore 4, Md. 


PRECISION LABORATORY 
10 HIRAM STREET * WEW BRUNSWICK, WN. J. 


KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


June 13, 1952 15 


@ Smooth operating, non-creeping and vibration free. 
built for continuo 
¢ 
; 
~ 


PERSONNEL 


PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00. Use of 
Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


—The MARKET PLACE— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 

—providing satisfactory credit is establis 


POSITIONS WANTED $17.50 per tack 

13 times in 1 year 14.00 per inch 
Bacteriologist: Ph.D., age 31, experienced. Desires research posi- 26 times in 1 year 12.50 per inch 
tion. Avakble ble August. ox 217, SCLENCE. 6/13, 6/20. 52 times in “ = 11.00 per inch 

For PROOFS on displ Fag reach SCIENCE 4 

Pharmacologist. Research experience. Desires position in sheen, weeks before a ie issue every week). 
cological or physiological research. Box 225, SCIENCE xX 


gore, large midwestern university. Desires position in Southwest. 
ox 222, SCIENCE. xX 


Position Wanted: 

Bacteriologist; Ph.D.; three years, assistant professor, university 

medical school; available for teaching, industrial research, food 

industry or firm concerned with fermentation; for further infor- 

mation, please write Science Division, Medical Bureau (Burneice 
arson, Director) Palmolive Building, Chicago. x 


Radiobiologist, Ph.D.; Well rounded biological training from out- 
standing university. Six years independent research in radiation 
eypiolosy with well known research organization. Publications. 
eeks research position in South or West. Box 224, SCIENCE. X 


Technical Writer. 8 i 2 biological research. Trained, experienced 
in science writing. Sigma Xi. Washington- Baltimore area, 
Box 223, SCLENCE, 


POSITIONS OPEN 


Botanists: Graduate for 1952. Leadin 
. or Ph.D. Department of Botany, niversity of Southern 
California, Los Angeles 7, California. a 


Organic Chemists (3) for expanding organic synthesis division of 
phaimaceutical organization in New York area. Ph.D.’s, or three 
to five years organic experience required. Complete resume 
scholastic and protessional experience requested prior to arrangin 

interview. Box 221, SCIENCE. x 


Plant Pathologist: Ph.D. or equivalent, preferably with some field 
experience, to work on important problem. Midwest Research In- 
stitute, M. H. Thornton, 4049 Pennsylvania, Kansas City 2, 
Missouri. xX 


Positions Open 
(a) Pharmacolo ist; Ph.D. or M.D. with minimum five years’ 
experience in p armacological research; duties: directing and 
coordinating program in pharmacological research; teaching op- 
portunity; East. (b) Physician or Ph.D. in one of biological 
sciences for medical editorial position; $8000-$10,000 dependent 
upon qualifications; East. (c) Biochemist qualified enzyme chem- 
istry; research post; Chicago. (d) Instructor for gross anatomy 
- histology ; D.D. .. Ph.D. or M.D.; Pacific Coast. (e) Clinical 
qualified administer variety of testing including in- 
telligence, personality evaluation and projective and, also, ad- 
minister psychotherapy under direction of certified psychiatrist ; 
new county mental health center; Northwest. (f) edical Di- 
rector; — division, important pharmaceutical company; young 
physician w has lived in Latin America preferred; duties re- 
quire four months’ travel. (g) Assistant Professor, Zoolog 3 Op- 
yrtunity research; liberal arts college; East; $5000. S6-2 Science 
vision, Medical "Bureau (Burneice Larson) Palmolive Buildin 
hicago. 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a change 
of connection, will develop and conduct preliminary negotiations 
to present poution Send name and address for 

ASSOCIATE @ 335 Frick Bidg., Pittsburgh 19, Pa. 
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It’s Quick, Easy, Fun to Learn a Language by LINGUAPHONE 
At home learn to speak Spanish, French. German. Russ‘an. lananese 
—any of 29 languages yo ye Conversational Method. Save 
time, work, money. Send for FREE book today. 


Approved for VETERANS’ Training 
LINGUAPHONE INSTITUTE ©8406 Radio City, New York 20 


WANTED TO PURCHASE ... Sets and ru’ — foreign 
PERIODICALS } fib aries and 

SCIENTIFI and BOOKS collections wanted. 

WALTER Jj. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 
Abrahams Magasine Service », DEPT. P, 56 E. 13th ST. 
‘ablished 1889 NEW YORK 3, N. Y. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S S. CANNER, INC. 
Boston 19, Massachusetts 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Also, please send STECE want 


lists 
CHERT-HAFNER, INC. 
31 East 10th St., New York 3 


PROFESSIONAL SERVICES || 
LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. © 230 W. 41 St., New York 36. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


New.Food Ingredients - New Drugs - 


ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


sts. __ Div. $1921 Walnut St., Philadelphia 3, Pa. 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


PROFESSIONAL SERVICES 


LABORATORY SERVICES 


in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 
Amino acid assays and biological 
protein evaluations 
__. Vitamin and antibiotic assays 
Chick feeding tests 
+ Warm-blooded toxicity studies 
Phenol coefficient determinations 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


os P. O. BOX 2059 ° MADISON 1, WISCONSIN 
SUPPLIES AND EQUIPMENT 


DOGS RATS RABBITS 
LABORATORY ANIMALS | CATS PIGEONS HAMSTERS 
Clean healthy well-fed animals > mice POULTRY GUINEA PIGS 
Guaranteed suitable for your needs. 


agerstown, Md. 


DL-GLYCERALDEHYDE 


292 Main St. 
CONCORD LABORATORIES © 227 43, Mass. 


TACONIC FARMS 


Germantown, N., Y. 
Phone 187 F 2 


e Swiss Mice 
Webster Strain 


SUPPLIES AND EQUIPMENT 


NEW and USED SCIENTIFIC EQUIPMENT: 
Microscopes, Refractometers, Colorimeters, Microprojectors, Bal- 
ances, etc. Reconditioned instruments fully guaranteed. Liberal 
trade-in allowance on your old equipment. Repairs of all laboratory 
instruments; also — building. Write for estimates. 

isco 15, Calif. 


For CONSISTENT Rats .. . 
@ BUDD MT. RODENT FARM 


@ CHESTER, N. J. 
Breeders of a recognized strain of Wistar. 


20% discount on all LP records. Postage free in U.S. Full 
uarantee. Write for free complete catalog. MAILORDER 

ECORD COMPANY, 6349 North Western Avenue, Chicago 45, 
Illinois—Room 211S. 6/13, 27 


All AMINO ACIDS — 


Rare Sugars, Biochemical Products, Reagents, New 
Pharmaceuticals in stock. Write or phone 
7-8171 for complete price list. 


BIOS LABORATORIES, INC. Wot Stress. 


(THIS ie the EXACT SIZE RECTANGLE “IN Sreumenrs 
on the Field Finder containing 

over 50000 lines and indicia, No. 201-050-150 
They form a simple, non-marking Micro-Slide 


device for the microscopist to re- 
locate fields of interest ina 
elide-mounted specimen, Other 


FIELD FINDER 


advantages: Suverbd precision- 
with interchangeability; non-des- 


tructive; used by substitution.) 


2-HYDROXY-3-NAPHTHOIC ACID HYDRAZIDE 
For Separation of Conjugated Steroids and Histochemical 
Demonstration of Ketosteroids 


Descriptive Literature and Prices on Request 


NEW! 


AEN 


For Microscopical Studies 
in Mineralogy and Petrology 
Write for Leaflet RA-S 


R. P. CARGILLE, 118 Liberty St., N. Y. 6, N. Y. 


LOOK AROUND... serice incressing 


number of satisfied advertisers small-s ads regularly 
in_ practically every issue of SCIENCE—proof that these small 
ads get results! If you have a product or service of interest to 
scientists, why not take oduatnge of this low-cost means of in- 
creasing your profits! 


June 13, 1952 


GBI CATALOG No. 677 


Lists more than 300 items for Research — 
Biological, Microbiological, Bacteriological, 


Biochemical, Nutritional. Write 


GENERAL BIOCHEMICALS, INC. 


72 LABORATORY PARK © CHAGRIN FALLS, OHIO 


@ RARE 
@ COMMON 


STAINS 


STARKMAN Biological Laboratory © 


STAATSBURG, NEW YORK 


MANOR FARM TEL. STAATSBURG 3278 


Supplying every Research Need 
Mice + Rats + Hamsters + Guinea Pigs + Rabbits + Cats + Dogs 
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Tue RICKETTSIAL DISEASES Or MAN 


This symposium volume is a comprehensive survey of the general field of Rickettsial 
diseases in man. Among the contributors appear the names of many of the foremost 
American authorities on this important and relatively new field of medicine. 


The first group of papers includes discussions of the taxonomy, biology, isolation, and 
identification of vectors, and reservoirs of infection of the Rickettsial diseases of man. 
The second group of papers is devoted to discussions of serological reactions, the Weil- 
Felix reaction, the complement-fixation and agglutination reactions, and the preparation 
and standardization of Rickettsial vaccines. The final group of papers treats of 
insecticides, methods of their application, and mite controls. 


Many of the 27 contributors to this volume during World War II were on the battle 
fronts in Africa, Italy, France and Germany, protecting our troops and the local popu- 
lations wherever Rickettsial diseases prevailed. Rarely, if ever, have the authors of a 
medical book had so wide and so successful practical experience in the very subjects on 
which they have written. 


To: A.A.A.S. Publications 
ORDER 1515 Massachusetts Avenue, N.W., Washington 5, D. C. : 
Y Please accept my order for one copy of The Rickettsial Diseases of Man (74 x 103, 
OUR eloth bound). My check in correct payment is enelosed ($5.25 to A.A.A.S. members, $6.25 
to those who are not members; including postage.) 
COPY 
Name 
N 0 W Address 
City Zone State 


APPROACHES To TUMOR CHEMOTHERAPY 


2+442 pp.—7} x 


This volume of 41 papers by leading authorities is a comprehensive summary of the progress so far made 
toward the chemotherapy of malignant tumors. 
The plans for the volume were developed under the auspices of the National Cancer Institute and such 


other centers of cancer research as the Memorial Hospital of New York, the Sloan-Kettering Institute for Can- 
cer Research, and the Lankenau Institute of Philadelphia. 


Among the 93 contributors to the book are J. Engelbreth-Holm, M.D., University of Copenhagen 
Denmark, and Alexander Haddow, M.D., D.Sc., University of London and the Royal Cancer Institute of London, 
England. Members of the staffs of all the principal cancer research institutions in the United States contributed 
to this volume. 

APPROACHES TO TUMOR CHEMOTHERAPY was not only a deliberately planned program but the con- 
tributions were presented and discussed leisurely at two 5-day research conferences at Gibson Island, Maryland. 
After these presentations and discussions of the manuscripts they were reveiwed and edited by both the Chairman 
of the Publications Committee and the Editor of the volume, and all the numerous references to the cancer litera- 
ture throughout the world were carefully checked. However rapid the much hoped-for progress in the cancer 
problem may be, this volume promises to be an important and trustworthy reference book. 


PRICES FOR THIS BOOK IN CAR- N.W., Washington 5, D. C. 
TONS, postage prepaid, are as follows: 


Please accept my order for one copy of APPROACHES TO TUMOR 
Members of the A.A.A.S. ..... $6.50 CHEMOTHERAPY. Remittance in the amount of $ 
Nonmembers and Institutions .. 7.75 * is enclosed. 


Please enclose remittance with order 
ORDER YOUR COPY NOW! 
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images up to 10 feet across 


even under oil-immersed objectives 


Because of the virtually solar intensity of the Scopi- 
con's high-pressure mercury arc, you can project sharply 
detailed images up to ten feet across even under oil- 
immersed microscope objectives. The light's white color 
demonstrates the various biological stains to their best 
advantage. 

The Scopicon is highly adaptable — can be used 
with equal convenience for small-group study in a nor- 
mally lit room, or for exhibition to large groups in a 
darkened auditorium. Let us send you the brochure 
describing this versatile instrument. 


micro-projection ¥ equipment 
SCOPICON, Inc. 215 E. 149th ST. NEW YORK 51, N. Y. 


The Scopicon light 
source generates a light 
intensity of approxi- 
mately 64,000 lumens. 
The projected light beam 
is. remarkably steady — 
neither wanders nor 
flickers. 


mercury arc 
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prostem: 10 breathe clean air 
‘in a foul room 


ANSWER: Is it cancer or not? While the patient lies on the operating table, 
pathologists can look at a microscopic slice of human cell tissue and 
find out. First, the tissue is frozen by carbon dioxide gas, then 
is sliced by a microtome to an incredible thinness of 12 microng 
(.00048 inch). Once the finest microtomes came from Europe 
American Optical has long since equaled and passed their precision, 


ANSWER: Trapping dusts as small as 24 millionths of an 
inch in diameter is now possible by American Op- 
tical’s revolutionary new respirator filter. This 
chemically treated filter has 40 times the efficiency 
of similar untreated filters, does work of filters 8 
times as large, yet is no harder to breathe through. 


ANSWER: Books and records, too valuable to lose, are now 
copied on tiny film, saving time, shelf space, money. Ameri- 
can Optical’s microfilm “reader” enlarges to natural size and 

clearly projects the microfilm. These flat, undistorted, pro- 

jected images may be read comfortably for hours. Write 
us about your development problems. Address Ameri- 
can Optical Company, 85 Vision Park, Southbridge, Mass. 


| 
Cancer Diacnosis 
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T d a book this si 
PprOBLEM: 10 reac a S size 
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